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THE METROPOLITAN WATER WORKS OF BOSTON, MASS. 


DIsTRIBUTING RESERVOIRS AND PIPE LINES, AND SANITARY PROTECTION. 


By Caleb Mills Saville, M. Am. Soc. C. £., Brookline, Mass. 


Connected with the distribution sys- 
tem of the Metropolitan Water Works 
system are eleven reservoirs and 
thirteen stand pipes which act 
as equalizers and also provide 
some storage in case of = acci- 
dent to the mains or pumps. Seven 
of these reservoirs and one stand pipe 
belong to the Metropolitan Water 
Works while the remainder, although 
owned by the local departments are 
practically under the control of the 
supplying system. 

Chestnut Hill Reservoir, which was 
acquired from the city of Boston, was 
designed to be the main receiving and 
distributing reservoir of that city’s 
system. It was completed in 1870 and 
is located about five miles from the 
State House. Here a natural valley 
was enclosed by an earth dam about 
2000 feet long, having a maximum 
height of 35 feet. This basin is 
divided into two parts by an embank- 
ment carrying the Cochituate 
Aqueduct which was built 20 
years previous to the construc- 
tion of the reservoir. The _ total 
area of the reservoir is 123 acres, its 
capacity 731,500,000 gallons, and its 
high water elevation 137. Located on 
its margin are terminal chambers for 
the aqueducts, an effluent chamber 
for the pipe formerly supplying Bos- 
ton by gravity, and gate chambers 
over the intakes to the pumping sta- 
tions. Just easterly of this reservoir 
are the high and low service stations 
and their supplies may be drawn either 
from the reservoir or the aqueducts. 

Spot Pond Distributing Reservoir 
is situated in the northerly part of the 
district, 11% miles from Chestnut Hill 
Reservoir with which it is connected 
by two lines of 48-inch pipes. Its 


high water elevation is 165 and its 
available capacity is 1,800,000,000 gal- 
lons. This reservoir was formerly a 
natural pond having an area of about 
300 acres at elevation 154, and an 
available capacity of about 735 million 
gallons. After its taking by the Met- 
ropolitan Water Board it was very 
greatly improved from a_e sanitary 
viewpoint and its capacity increased 
almost 2% times by excavation from 
the basin itself and by raising the 
high water level to elevation 163. In 
order that the basin might be properly 
used for water storage it was neces- 
sary to excavate large quantities of 
mud and other organic matter which 
had been deposited in the bottom of 
the pond. The water in the pond was 
lowered about 12 feet and so much of 
the objectionable material removed 
as would give a minimum depth of 15 
feet below the future high water level. 
Where this excavation did not remove 
all the deposit of mud the work was 
either continued to a depth of 23 feet 
below future high water level or else 
the deposit was removed to a depth of 
16 feet and then covered with at least 
one foot of clean gravel. The ma- 
terial removed from the pond was de- 
posited along the shores and on low 
adjoining land. The whole treatment 
of the margins was under the direction 
of the landscape architects and the 
waste materials used so far as possi- 
ble in an economical manner to carry 
out their ideas. Besides the _ strip- 
ping, the entire length of the shore 
line was riprapped with heavy stones 
or provided with gravel beaches. to 
prevent washing. Six dams with con- 
crete core walls from 165 to 621 feet 
long and from 10 to 28 feet in height 
and 4 earth dikes were built, similar, 
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but on smaller scale, to those at the 
Wachusett Reservoir. There was also 
the construction of a system Of drain- 
age to care for the run off which form- 
erly entered the pond but is now pre- 
vented by the construction of the 
dams. The flow from these areas was 
from swamp and polluted sources and 
it is now collected at the northerly 
end and discharged through 2400 feet 
of 30-inch pipe laid under the pond, 
into the brook which was formerly the 
outlet of the pond. The entire work 
of this improvement, exclusive of en- 
gineering, cost $54,474.00. 

Hill Reservoir is situated in 
the Southern part of the district about 
7 miles from the State House. It is 
entirely artificial in its construction, 
being located on the summit of a hill 
having an elevation of about 190 feet 
above low water. The reservoir is ob- 
long in shape, has earthen banks 20 
feet high having a top width of 17 
feet and side slopes of 1 to 1.75 on the 


Forbes 


inside and 1 to 2 on the outside. It 
was constructed partly in excavation 
and partly in embankment, most ex- 


cellent material for constructing water 
tight banks being found in the boul- 
der clay of the excavation. This ma- 
terial was deposited in thin layers, 
large stone picked and then rolled 
and well watered until it was thor- 
oughly consolidated. The reservoir is 
lined throughout on the inside with 
concrete varying in thickness from 24 
inches on the exposed portion at the 
top of the bank to 4 inches on the 
reservoir bottom. Its bottom width 
is 100 by 280 feet and its capacity 
5 million gallons. At the westerly 
end of the reservoir and constructed 
partly in the hardpan of the hill and 
partly in the built-up bank is the gate 


chamber. This acts both as an inlet 
and outlet chamber, suitable arrange- 
ment of valves controlling the flow 
of water. Directly opposite the gate 


chamber is the  standpipe, a_ steel 
structure 30 feet in diameter and about 
64 feet high, holding about 300,000 
gallons. This stand pipe is founded on 
a heavy concrete base, and is_ sur- 
rounded by a granite masonry tower, 
the roof of which, reached by a spiral 
iron staircase, serves as an observa- 
tory, and commands an extended view 
of Boston Harbor and the neighboring 
towns and cities. 

Bear Hill Reservoir, which contains 
2 million gallons of water is located 
on a hill in the northern part of the 
district and has an elevation of 300 
above low water. It is supplied by 


the pumps at the Spot Pond Station. 


The basin was formed by building 
two dams across a depression in the 
rocky ridge forming the hill, and ex- 
cavating the earth and some rock from 
the enclosed area. 

Waban Hill Reservoir is an arti- 
ficial basin built on top of a hill about 
one mile from Chestnut Hill. The 
reservoir has a storage capacity of 
13% million gallons. It was built by 
the city of Newton in 1876 and pur- 
chased by the Metropolitan Water 
Works in 1900 for $60,000. It has 
earth embankments 14 feet wide on 
top and having side slopes of 1% to 
1 on both the inner and outer slopes. 
The inner slope is covered with gran- 
ite paving bedded im broken stone, 
under which there is a 24-inch layer 
of puddle. 

Fells Reservoir is the principal dis- 
tributing reservoir for the northern 
high service district and is located 
in the Middlesex Fells Reservation 
(public park). It has a capacity of 
about 40 million gallons and its high 
level is 270 feet above low 
The site of this reservoir was 
an alder swamp, located in a depres- 
sion of the rock nearly on top of a 
high hill, and the basin was made by 
excavating the mud and building four 
short dams of slight elevation. The 
reservoir thus is ideal as a storage 
basin for drinking water, being almost 
entirely enclosed by natural rock sides 
and having a concrete bottom, put in 
merely to level up and facilitate clean- 
ing. Its cost was $141,393. 

Mystic Reservoir is located on Wal- 
nut Hill, Somerville, which is also the 
site of Tuft’s College. This reservoir 
was acquired for the city of Boston 
with the other works of that city. It 
is about 550 feet long by 350 feet wide, 
The embankments are of earth, about 
19 feet wide on top, with 1% to 1 
slopes. The bottom and inside slopes 
are lined with 24 inches of clay pud- 
dle covered on the bottom with con- 
crete and on the inner sides with brick 
paving. Its total capacity is 26,200,- 
000 gallons. 


water 
water. 


DISTRIBUTION AND MAIN PIPE LINES. 


In order to supply water to the va- 
rious parts of the district two 48-inch 
pipe lines have been laid northerly 
from Chestnut Hill Reservoir to Spot 
Pond and the northern towns and cit- 
ies. Two others of similar size run 
easterly to Boston. These four lines 
for the present supply the low service 
districts and also the pumps for the 
northern high service. For the supply 
of the southern high service district a 
30 and a 36-inch line run _ southerly 
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to Fisher Hill Reservoir of the city 
of Boston. A 48-inch line runs south- 
erly to parts of Boston and _ the 
southern part of the district and a 
48-inch line runs westerly for the sup- 
ply in that direction. 

These pipes are connected along 
their routes with the local systems and 
of course decrease in size as they ap- 
proach the limits of the district. The 
quantity of water delivered into the 
several local systems is measured by 
Venturi meters on all of the local in- 
lets and complete and careful records 
are kept for purposes of payment. 
Fifty-four Venturi meters, each hav- 
ing chart recorders, have been placed 
on this system and their operation and 


one case a tunnel 6 feet in diameter 
and lined with brick was built below 
the bed of a tidal stream and the pipes 
laid in this manner. This tunnel was 
a particularly difficult piece of work 
as the material passed through was of 
a gravelly nature and not homo- 
geneous and it was quite difficult to 
hold the air pressure by means of 
which the work was done. Too high 
a pressure tended to blow out the 
heading while too little pressure al- 
lowed the outside water to rush in. 


MEASURES FOR THE IMPROVEMENT AND PRO- 
TECTION OF THE WATER SUPPLY, 


Besides stripping the reservoir sides 
of soil and organic matter the meas- 
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the results have been entirely satis- 
factory. The total length of this sys- 
tem of main pipes is 83.8 miles, of 
which nearly 45 miles are of sizes 
larger than 36 inches in diameter. In 
laying these pipes many difficulties 
were encountered, as for the most 
part the pipe lines run through the 
older and more thickly settled parts 
of the district where the laying of 
pipes of so large size caused consider- 
able disturbance to existing struct- 
ures. The streets were already crowd- 
ed with sewer, gas, water and drain 
pipes and the proposed construction 
necessitated relocation and redesign 
in many cases of large portions of the 
local systems. 

Beside the above several large rivers 
had to be crossed, necessitating pile 
foundations and coffer dam work. In 


ures taken to improve the quality of 
the water and prevent pollution are: 

The drainage of the swamp lands in 
the catchment area. 

The construction and maintenance 
of works for filtering water from ob- 
jectionable sources before allowing it 
to enter the reservoirs. 

A constant and careful sanitary in- 
spection of the water sheds and the 
immediate elimination of sources of 
pollution. 

Swamp Drainage. The quality and 
appearance of all surface: waters are 
affected by the conditions found in the 
drainage areas and when a consider- 
able portion of the gathering ground 
is swamp land the run off will cohtain 
large amounts of organic matter which 
will discolor the water and at times 
give to it an unpleasant taste and 
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odor To prevent this condition it 
has been the aim of the Boston Water 
and its successor the Metro- 
politan Water Board to drain the 
swamp areas as much as possible, and 
to this end considerable works have 
been constructed on the water sheds 
of the Framingham, Sudbury, and 
Wachusett Reservoirs. The principal 
method followed is to construct a sys- 
tem of ditches to intercept the water 
flowing from the higher ground and 
facilitate its passage through or 
around the swamps. The swamp areas 
are usually level and by proper loca- 
tion of intercepting and drainage 
ditches the ground water may be 
lowered and by its more rapid with- 
drawal from contact with the water- 
soaked and decaying vegetables it does 
not have time to become impregnated 
with the disagreeable matters. On the 
other hand the formerly wet areas be- 
dry and firm ground and ca- 
pable of producing a different and 
desirable growth of vegetation. 
Marlboro Brook Filters. The city of 
Marlboro is situated quite near to the 
Reservoir and, although its 
is disposed of outside the Sud- 
watershed, the waters of Marl- 
brook, running through the 
thickly populated portions of the city 
was at times of very bad quality for 
delivering into a source of water sup- 
ply. In order to purify and remove 
the objectional quality filter beds 
were designed to intercept the flow 
of the brook before allowing it to pass 
into the reservoir. 


soard 


come 


more 


Sudbury 
sewage 
bury 


boro 


In 1898 a small settling basin was 
constructed just above the present site 
of the filter beds, and heavy matters 
are allowed to settle before the water 
is turned into the beds. Below the set- 
tling basin is an open channel which 
distributes the water to secondary 
channels which in turn distribute it 
to the beds. The beds themselves 
are in two groups, one containing 17 
artificial beds and the other 8 natural 
ones. Between them is a storage bed 
having an area of 1.22 acres. The to- 
tal area of the artificially made beds 
is 5.36 acres and controlling dams and 
gates enable the flow to be distributed 
at will. The artificial beds are filled 
to a depth of 24 inches into sand, sup- 
ported on several layers of graded 
material and screened gravel stones, 
underdrained with vitrified pipes. The 
beds are surrounded and _ separated 
from each other by embankments 24 
inches high. 

Works of similar character and use 


to those described above have also 
been built on the shores of Lake 
Cochituate to filter the water of sev- 
eral small brooks. Unlike the Marl- 
Brook beds, however, all of the 
water here cared for has to be pumped 
into the beds. This is the so-called 
Pegan Book system. 

Sanitary Inspection. The Board has 
been given ample powers for carrying 
out the provisions of the Act for main- 
taining the purity of the supply of 
water and beside this the State Board 
of Health has general powers to aid in 
cases not covered by the special leg- 
islation. A strict system of sanitary 
policing .is maintained over the whole 
of the area draining into the reser- 
voirs and every precaution is taken to 
remove immediately any suspected 
source of pollution. Beside the 
above, chemical examinations of the 
water are made monthly by the State 
Board of Health and observations for 
color and odor of the water and of the 
number and character of the organ- 
isms present are made weekly in the 
laboratory of the Board. 


boro 


The future supply of the Metro- 
politan District as well as the immedi- 
ate needs of the cities and towns 
forming it was one of the _ reasons 
which led to the selection of the 
Nashua River source. 

Lying between the Sudbury and 
Nashua watersheds is that of the 
Assabet River with an estimated daily 
average capacity of 28 million gallons. 
West of the Nashua are the water- 
sheds of the Ware and Swift rivers 
with an estimated daily capacity of 
271 million gallons, which can be di- 
verted into the Wachusett Reservoir 
by the construction of tunnels having 
a total length of 28 miles. A very 
favorable natural site for a _ reser- 
voir on the Swift river has been lo- 
having an area of 36.9 square 
miles and an estimated capacity of 
400 billion gallons. This reservoir 
could be made by the construction of 
two dams one 2,470 feet long and 144 
feet high; the other 2,065 feet long 
and 114 feet high. With the works al- 
ready constructed those just men- 
tioned would give to the Metropoli- 
tan district of Boston a safe daily 
supply of 472 million gallons. 


When this supply becomes inade- 
quate, an additional supply can be 
taken from the Westfield and Deer- 
field rivers. ‘These systems are still 
further west of sources above men- 
tioned, readily connected with them 
and capable of furnishing an addi- 
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tional daily supply of 500 million gal- 
lons. It is thus seen that through 
the good judgment of the Engineer of 
the State Board of Health, who is now 
Chief Engineer of the Metropolitan 
Water and Sewerage Commission, the 


Metropolitan District of Boston has 
begun a series of works for water sup- 
ply which can be extended in an eco- 
nomical and systematic manner to 
include an almost inexhaustible sup- 
ply of pure water. 


SOME RELATIONS OF STREAM POLLUTION AND WATER 
PURIFICATION. 


STREAM POLLUTION AND ITs EFFECTS. 


By Charles Carroll Brown, M. Am. Soc. C. E., Consulting Engineer, 
Indianapolis, Ind. 


There are definite relations between 
the two subjects of stream pollution 
and water purification, because of the 
fact that our streams are used and 
must be used both as drains for the 
country through which they flow and 
as sources of water supply for the 
cities along or near their courses. So 
long as the country is thinly popu- 
lated, and especially so long as there 
are small cities and few of them, the 
drainage problem is a simple _ one, 
and the pollution of streams is seldom 
serious. The water supply problem 
is also comparatively simple, for if 
one stream is not quite safe, another 
can be found near by, or an under- 
ground supply can be utilized so long 
as the city is small. But large areas 
of the United States have now become 
so thickly populated, centers of popu- 
lation and of manufacturing industry 
have become so numerous, that there 
are rapidly increasing difficulties in 
the way of using streams as both sew- 
ers and water supplies, and many seri- 
ous problems are arising every year. 

In the nature of things the solution 
of these problems cannot be left en- 
tirely and in every case to the indi- 
vidual cities. There are too many in- 
terests involved. The distribution of 
the expense must often be extended 
beyond the’single municipality. It is 
usually necessary, therefore, for the 
state to prescribe the methods of fix- 
ing the responsibility for existing 
conditions and of distributing the as- 
sessments of cost. Several states have 
enacted laws upon the subject, but 
none have as yet put their legislation 
into shape such that all cases can be 
eared for properly, and the expense 
be equitably distributed. It is the in- 
tention to work out here some of the 
principles which it seems to me are 


necessary as basis for proper laws, 
and to show how nearly the laws in 
some states carry them out. Local 
conditions must fix the exact form of 
legislation, but the underlying prin- 
ciples may be the same for all states. 
We will take up first the subject of 
stream pollution, the beginning of 
efforts to control it, and the legal lim- 
itations of these efforts. The rate of 
increase of sewage pollution of 
streams has been very rapid, first be- 
cause the city population has _ in- 
creased even more rapidly than the 
population of the country as a whole; 
second, because the number of cen- 
ters of population has increased; and 
third, because the spread of sewer 
systems has been down into the 
smaller cities, until now a city of 10,- 
000 population is considered very 
backward if it does not have some 
sewers, and there are many cities and 
towns of much less population which 
have fairly complete systems. 
Attention must be called to two 
facts: First, that sewage pollution 
may be so great in amount as to pro- 
duce a positive nuisance in a stream, 
and second, that it may be so slight 
as to produce no visible effect upon 
the stream, but may very seriously 
affect a water supply taken from the 
stream below the sewer outlet. These 
two conditions are quite different, and 
they must receive quite different 
treatment. They may also have quite 
different standing before the courts. 
The early efforts in England were 
devoted to reducing the horrible nui- 
sances in the small streams running 
through manufacturing communities, 
and the early standards of purity of 
factory and sewer effluents were mere- 
ly those which would prevent the cre- 
ation of nuisances in the streams. 
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In this country the first class of pollu- 
tion could be taken care of through 
the board of health or the police de- 
partment under the general laws con- 
cerning nuisances, 

Where nuisance only is to be pre- 
vented, the law may be made very 
simple, and the location of the charge 
for abating the nuisance is easy. It 
is readily recognized that no munici- 
pality or manufacturing establishment 
has the right to produce such a 
nuisance, and that it must abate one 
which it created. However, in some 
cases, such as that of Worcester, 
Mass., it took a number of years to 
fix the responsibility definitely and to 
secure the satisfactory abatement of 
the nuisance and return of the stream 
far enough toward its pristine purity 
to satisfy the riparian owners below 
the city. Some of them were obliged 
to accept the stream as approved by 
the state authorities, even though it 
did not conform to their ideas of a sat- 
isfactory purification. 


The amount of pollution which a 
stream will stand depends upon a 
number of conditions. The condition 
of the stream prior to the entrance of 
the sewage has some effect. A stream 
which is already carrying a full load 
of organic matter cannot receive as 
great an additional load as a com- 
paratively pure stream. In one in- 
stance in my practice, at Deadwood, 
S. D., the stream was carrying a load 
of finely divided sand, refuse from 
stamp mills at gold mines, which was 
so heavy that the stream could not 
flow steadily but only by rolling the 
sand down in a series of waves, mak- 
ing dams which alternately formed, 
broke, and formed again lower down. 
In this case the sewage discharged 
from the city was almost equal in 
volume to the water in the creek, but 
the thorough comminution of the solid 
matters in the sewage by the rolling 
sand waves and the aeration which it 
received caused the disappearance of 
the sewage from sight within a few 
hundred feet, and it is quite probable 
that it would not show in a bacterio- 
logical analysis more than ae few 
thousand feet down stream. In an- 
other case, at Middletown, N. Y., the 
relative amount of sewage to clean 
water in the stream was about the 
same. The stream was dammed and a 
pond of several acres was formed. 
The sewage settled in this pond and 
for some time its effects did not show 
in the stream below the dam. In a 
few years the pond became full of 


sediment, and then the heavy load of 
organic matter in the sewage was car- 
ried through the pond and deposited 
in the bed of the stream below. The 
fine black deposit of comminuted and 
partly decomposed sewage and_ the 
black stain which it leaves on stones 
tance of five miles down stream, and 
would probably have shown their ef- 
fects farther if the stream had not 
discharged into a river large enough 
to conceal the pollution on account of 
the large dilution. This stream was 
becoming progressively worse on ac- 
count of the proportion of sewage be- 
ing too great, so that the organic 
matter could not be destroyed, but 
must be deposited in the stream. Had 
the flow of the stream at flood times 
been sufficient in volume and the con- 
dition of the pond been such that the 
deposits in it could have been washed 
out by the flood, the stream below 
might have remained free of nuisance, 
as the pond would, after each flood, 
have served again as a settling, or 
even as a septic, tank. On another 
case, a Catskill mountain hotel, the 
practically undiluted sewage dropped 
over a waterfall, but the comminuted 
sewage was deposited on the rocks at 
the base, and most of the way down, 
where it was kept wet by the spray 
from the fall and served as the nidus 
for vegetable growths of various sorts. 
This was also a progressively increasing 
nuisance. 

Instances of the cumulative effect 
of discharges of sewage along the 
course of a stream are numerous. The 
first factory or private sewer or street 
sewer has little effect. Another a few 
hundred feet down adds something 
and by the time four or five have en- 
tered, the stream begins to show the 
characteristics of a nuisance. Floods 
clean out the portions of the stream 
not in ponds behind dams, so that the 
nuisance may not become serious, ex- 
cept toward the end of a long con- 
tinued drought, and in two cases which 
I inspected, this was the only reason 
sewers to relieve the streams of their 
pollution had not been imperatively 
demanded long before. 


Large streams develop similar con- 
ditions. A recent sanitary survey of 
White river, in Indiana, made by Pro- 
fessor Sackett, showed that the effects 
of the sewage of Indianapolis were 
felt in a physical way for fully twenty 
miles down stream, and these effects 
could doubtless be traced by bacter- 
iological and chemical analysis all the 
way to the junction of the main 
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branches of the river, if not still far- 
ther. One interesting feature in this 
case was the killing of fish by a slight 
rise in the river. The case is explain- 
ed as follows: The sewage settled to 
the bottom in pools where the velocity 
of the flow was slight, and the de- 
composition of the organic matter used 
in the bed were observed for a dis- 
up all the oxygen in the water stand- 
ing in the pool below the surface cur- 
rent. When the river rose slightly on 
account of rains above, this oxygen- 
less water was pushed out of the pools 
and the fish, in their attempts to get 
away from this polluted and un- 
breathable water, ran into bayous and 
up the mouths of small creeks where 
they were stranded by the falling 
water and left to die. Fish are 
numerous about the outlet of the 
sewer, but are not found below after 
the organic matter in decomposing his 
removed the oxygen from the water. 

This case is one of many in Indiana 
which apparently can not be reached 
by the présent laws in that state. 
There has been at least one decision 
that the streams are the natural drains 
of the state and must take what 
reaches them. A farmer = situated 
some distance below the sewer outlet 
at Mishawaka sued the city for dam- 
ages because his cattle would no 
longer drink the water and he was 
put to expense to secure a new. sup- 
ply. The court refused the damages 
for the reason stated. The State of 
Pennsylvania apparently admits the 
correctness of this decision in the ab- 
sence of a statute, since in a recent 
law requiring cities to have licenses 
for discharge of sewage into a stream, 
those having sewers constructed prior 
to the passage of the act are express- 
ly excepted. 

There are less than a half dozen 
states which have such statutes, and 
therefore there are less than a half- 
dozen which can protect their people 
successfully against the nuisances pro- 
duced by cities and towns in dis- 
charging sewage into’ streams’ too 
small to carry it successfully. 

The damage done to water supplies 
by sewage is even harder to reach. It 
can be prevented only by statute, and 
there are but few states which have 
any laws on the subpect. Here again 
the variations in conditions make 
differences in requirements. Thus a 
stream might be polluted at its 
source, but be perfectly safe to use at 
its mouth, say twenty miles away, be- 
cause the stream has thoroughly puri- 
fied itself within that distance; while, 


in another case, the proportion of pol- 
lution being greater or the _  condi- 
tions of the stream being less favor- 
able, the water would be unsafe as a 
water supply. Cumulative pollution 
from a series of towns may serious- 
ly damage a lower water supply in 
one case and not in another. It is, 
therefore, quite impossible to lay down 
rigid rules which may be applied to 
every case. 


In our examination of the Mohawk 
river some years ago, we found con- 
ditions which will illustrate the state- 
ment made. At that time the city of 
Rome obtained its water supply from 
the river above the city, and when 
slightly filtered, this supply was sat- 
isfactory, the amount of pollution 
above being very slight. Utica, Little 
Falls, Cayadutta Creek from Johns- 
town and Gloversville, and Amster- 
dam, with some smaller towns between 
added sewage pollution which showed 
very definitely and in a pronounced 
manner in river water taken below 
the outlets of the sewers. The effects 
of these successive doses of pollution 
diminished with greater or less rapid- 
ity according to the proportionate 
amount of sewage to water in the 
stream and the conditions of flow, but 
did not disappear before the water- 
works intake at Schenectady was 
reached. One comparison where the 
conditions are as nearly the same as 
possible, with one exception, will be 
of interest. At that time Amsterdam 
and Schenectady had each about 20,- 
000 population. Each had a system 
of sewers discharging into the river. 
There were only very small streams 
discharging into the river for nearly 
30 miles below Amsterdam, the dis- 
tance to Schenectady being some 19 
or 20 miles by river. The conditions 
in the stream were practically the 
same except as to the method of flow 
of the water. From Amsterdam to 
Schenectady the fall in the river is 
quite uniform and the water runs 
through a series of rifles and reaches, 
always with a very perceptible veloc- 
ity and seldom with any very pro- 
nounced aerating drop. The result is 
a reduction in number of bacteria of 
about 60 per cent, in sewage bacteria 
of very little, and in chemical indi- 
cations of pollution of 85 to 90 per 
cent. About three miles below the 
Schenectady sewer outlet is a dam for 
a feeder of the Erie Canal, which 
makes a pond about four miles long. 
Although the dam is on a ledge of 
rock and is but five or six feet high, 
the depth of water at the sewer out- 
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let is some 15 to 20 feet with soft bot- 
tom. The sewage settles in this pond, 
which acts to some extent as a septic 
tank. Below the aqueduct dam the 
water flows for about nine miles, 
spread out over a rocky bed, and has 
a thorough aeration, a sedimentation 
in the impounding dam of the West 
Troy water supply and a further flow 
of several miles over a rocky bed to 
the Cohoes dam. By this time, some 
18 miles of flow, the evidences of sew- 
age disposal have entirely disap- 
peared, the sewage bacteria having 
disappeared, and the number of ordin- 
ary bacteria being less than above 
Rome. This indicates strongly that 
the sedimentation and aeration below 
Schenectady are materially effective 
in destroying polluting matter, while 
the rapid flow between Amsterdam 
and Schenectady is not nearly so ef- 
fective. 

It is not 
results, 


safe to assume that the 
obtained at low water in the 
summer and fall, obtain at all seasons. 
Some results at flood times suggest 
that purification is not so rapid un- 
der those conditions, or, perhaps, that 
the greater rapidity of flow reduces 
the time of transit and thus carries 
the point of disappearance of pollu- 
tion farther down stream. It is evi- 
dent, also, that the depth of the river 
at the Schenectady sewer outlet, for 
example, must be sustained by the 
washing out of the deposits by the 
flow at flood time. While it is prob- 
able that the bacteria in these de- 
posits have disappeared almost entire- 
ly, and the sewage bacteria complete- 
ly, this sediment injures the appear- 
ance and the potability of the water. 
The conditions under the ice are dif- 
ferent Those of you who have 
read Mason’s “Water Supply,” mavyv 
remember his example of the carriage 
of typhoid fever by the Mohawk river, 
which occurred during the period of 
our investigation of the river. As al- 
ready stated, Schenectady and West 
Troy obtained their water supplies 
from the Mohawk, below the West 
Troy supply, although Cohoes is on 
the Mohawk river above its mouth, 
and West Troy is below on the Hud- 
son. Green Island, Waterford, Troy 
and Lansingburg, are located about 
the mouth of the Mohawk river and 
obtain their water supplies from the 
Hudson. It happened one winter that 
the Mohawk river was covered with a 
heavy coat of ice, perhaps 24 inches 
thick. A flood from an early thaw 
made the water very muddy, but was 
not enough to break up the ice. 


also. 


Schenectady people were obliged to 
use the water from the river unfiil- 
tered, if at all, and some of them 
went back to old wells which had 
been condemned years before as 
sources of typhoid fever. As a con- 
sequence there were a number of 
eases of the fever. Shortly afterward 
there was quite an epidemic of 
typhoid fever in West Troy. On in- 
vestigation, the water supply was sus- 
pected and arrangements were made 
to get a supply from the Green Island 
waterworks, Hudson river water. 
The epidemic abated and an econom- 
ical mayor turned on the Mohawk sup- 
ply without notice to the board of 
health, to save the extra expense of 
the Green Island supply. The epi- 
demic again increased until the change 
was discovered, when a change back 
again to Hudson river water again 
abated it. Cohoes also had some 
typhoid fever, but the epidemic was 
less pronounced, its intake being 
some 20 miles by river and canal from 
Schenectady, while the West Troy in- 
take was about nine miles away. None 
of the villages and cities getting their 
supplies from the Hudson had out- 
breaks of the fever except Albany, 
which drew part of its supply below 
West Troy and from the same side of 
the river, and had an epidemic follow- 
ing that at West Troy. It is proper 
to state, however, that the Albany 
health commissioner reported other 
causes for the fever, and that it was 
not epidemic in the portion of the city 
supplied from the Hudson river. 


The books on sanitation and on 
water supply are full of instances of 
similar occurrences, and it is not 
necessary to repeat them. It is only 
necessary for our purposes to call at- 
tention to the large and increasing 
number of such cases. As sewer Sys- 
tems are introduced the density of 
population increases, and the num- 
ber of water supplies drawn from 
surface sources increases. The neces- 
sity of taking steps for the protec- 
tion of the water supplies is thus be- 
coming each year more urgent. 


The preceding is from a lecture de- 
livered before the Engineering stu- 
dents at the University of Wisconsin 
and before the senior class at Purdue 
University. The latter part of the 
paper, giving a discussion of the water 
supply portion of the question and 
suggestions regarding provisions of a 
law regulating sewer and water sys- 
tems, will be given in a later number 
of MUNICIPAL ENGINEERING. 
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THE WATER FILTRATION PLANT OF HARRISBURG, PA. 


The new plant for filtering Susque- 
hanna river water to make it fit for 
use as the water supply of Harris- 
burg, Pa., was completed and put in 
operation October 22, 1905. The report 
of the Board of Commissioners of the 
Water and Lighting Department for 
1906, contains a full description of the 
plant and of its operation for the first 
full calendar year. The articles re- 
garding the construction of the plant 
are abstracted from the report of the 
Board, the members of which are John 
A. Affleck, George J. Hutton and Ed- 
mund Mather. We are indebted to 
George G. Kennedy the superintendent 
of the water works and the secretary 
of the board for the accompanying 
photographs, 

The filter plant is located on an 
island in the middle of the Susque- 
hanna river opposite the center of the 
city, and .is surrounded with dykes 
about 16 feet high for protection dur- 
ing floods. The highest recorded flood 
covered the island to a depth of about 
11 feet. 

The filter plant comprises, in brief, 
an intake, a low-lift pumping station, 
a sedimentation basin, two secondary 
coagulating basins, twelve rapid filters, 
a filtered water reservoir, and a con- 
duit, leading under the bed of the 
river from the filtered water reser- 
voir to the high-lift pumping station. 
The first four items are described in 
this article. : 

Where it flows past Harrisburg the 
Susquehanna river is a broad, shal- 
low, flowing stream draining about 
25,000 square miles of hilly and moun- 
tainous country in the States of Penn- 
sylvania and New York. 

The watershed is divided into three 
distinct drainage areas, each of dif- 
ferent superficial geological structure. 
Floods from these valleys, carry down 
the river detritus characteristic of 
their peculiar watersheds; those from 
the Juniata being accompanied with 
very heavy clay turbidity of a reddish 
or yellowish color, depending upon the 
districts affected by the floods, those 
from the West Branch carrying silt 
and silicious particles mixed with more 
or less clay and mud, while those from 
the North Branch bring down clay, 
silt and coal dust in enormous quanti- 
ties. All three of these main branches 
of the river are polluted with the sew- 
age of the cities above Harrisburg, 
those discharging sewage directly in- 
to the river through municipal’ sewer 


outfalls having a combined population 
of considerably over half a million 
people. Of the three watersheds that 
of the West Branch supplies the best 
water, being most free from turbidity 
and least polluted with sewage. Dur- 
ing a general flood from all these 
branches, each stream preserves its 
characteristic appearance, even after 
joining, some 20 miles above Harris- 
burg, to form the main river, and as it 
flows past Harrisburg, the channel on 
the Harrisburg side will be as black 
as ink, the central portion will carry 
the brownish water from the West 
Branch and the western channel the 
yellow or red clay waters from the 
Juniata. On the other hand, a heavy 
storm on any one branch, to the ex- 
clusion of the others, will produce a 
river having the characteristics of that 
branch. 

The Preliminary Ihvestigations.— 
Before undertaking the preparation of 
plans for the filter plant, the Board of 
Public Works decided to equip an ex- 
perimental filter house and laboratory. 


- The filter house contained two slow 


filters ten feet in diameter, four rapid 
filters, four feet square, two subsiding 
tanks arranged to give varying periods 


of subsidence, with and without coagu- 


lation, together with the necessary 
pumps, coagulating apparatus, air 
compressor and other apparatus. Two 
of the rapid filters were so _ piped 
that they could be used as roughing 
filters to prepare the water for final 
filtration either by slow or rapid 
processes. Various changes were 
made, from time to time, in the ar- 
rangements, in following out specific 
methods of treatment, and all results 
were properly recorded in a series of 
carefully prepared record books. Sam- 
ples were also collected at various 
points across the river to determine 
upon the point where the intake could 
be most advantageously located. 

The plan finally proving most ef- 
ficacious and economical for Harris- 
burg was found to be rapid filtration, 
using aluminum sulphate as a cougu- 
lant, preceded, when the water was 
turbid, by about 8 hours’ subsidence 
with or without preliminary coagula- 
tion, according to the character and 
amount of turbidity present in the 
water. The most favorable point for 
the location of the intake was found 
to be near the center of the river and 
determined the location of the works 
on the Island. 
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The Intake.—The water is taken 
from the river through a triangular 
reinforced concrete structure resting 


upon the solid rock river bottom, the 
top and sides being closed and the 
open side being parallel with the trend 
of the current. The forty-two-inch 
delivery pipe leaves at the apex of the 
triangle opposite the open side. The 
opening is twenty feet long and 
eighteen inches high and_ screened 
with one-inch round wrought-iron ver- 
tical bars in two rows, six inches 
apart. 

Low Lift 
buildings 
boilers, ete., and 


Pumping Station.—The 
containing the machinery, 
the building over the 


filters, are built of red bricks with 
steel roof trusses carrying black slate 
roofs. and concrete foundations. The 


engine room is 36 by 60 feet, the boiler 
room 32 by 45 feet, the toilet room 10 


by 14 feet, and the store room 11 by 
14 feet. Plate I shows the  build- 
ings and their relation to the plant. 


Intake Well.-——The intake well is ex- 
cavated out of solid rock, is lined 
with concrete, and is 27 feet long, 4 
feet 6 inches wide, and 4 feet 6 inches 
deep, with a semicircular bottom, ver- 
tical side walls and flat reinforced con- 
crete roof. The bottom of the well is 
21 feet 6 inches below the floor of the 
engine room, 


Pumps and Engines.—The pumping 
plant, shown in Plate II, consists of 
two Fleming side crank, self-oiling 


tandem compound single-valve engines 
direct connected to two 20-inch Worth- 
ington impeller volute pumps. 
Each unit is complete in itself and can 
be run condensing or with free ex- 
haust. For maximum conditions the 
engines run at a speed of about 275 
revolutions per minute and the pumps 
can discharge 16,000,000 gallons’ per 
day each at this with a total 
lift, including suction and friction in 
the pipes, of 21.5 feet on a steam con- 
sumption of 1,635 pounds. per hour, 
which corresponds to a duty of about 
71,000,000 pounds per 1,000 pounds of 
steam. The condensing plant’ con- 
sists of a Worthington surface con- 
denser, an air pump and an independ- 
ent circulating pump operated by a 
small vertical engine. 


closed 


speed 


Over the drainage chamber stand 
three 12-inch Worthington centrifugal 
pumps direct connected to Harrisburg 
engines. One pump is intended to 
supply wash-water for the filters, one 
is a drainage pump to use for pump- 
ing the dirty water resulting from 


washing the filters to the sewer, when 
the river is too high to permit a grav- 


ity discharge, and the third pump may 
be used for either. Each of these units 
has a capacity of 3,500 gallons per 
minute, against a total lift of 35 feet, 
the average suction lift being about 
5 feet. This arrangement gives a du- 
plicate plant for both wash water and 
drainage service. 

The blower for supplying air for 
filter washing consists of a _ rotary 
pressure blower direct connected to a 
vertical engine, the blower having a 
capacity of 1,500 cubic feet of free air 
per minute delivered against a max- 
imum pressure of 5 pounds per square 
inch. The ordinary working pressure 
is about 3 pounds per square inch and 
the ordinary capacity in service about 


1,000 cubic feet of free air per min- 
ute. 

Two pumps are used for pumping 
the coagulant solution from the mix- 
ing tanks to the orifice boxes. These 
pumps have a capacity of 20 and 29 


gallons per minute when running 75 
to 100 strokes of each piston, respect- 
ively, per minute. The water ends of 
these two pumps are entirely of 
bronze. All the pipes containing the 
sulphate of aluminum solution are of 
copper. Two other pumps have a ca- 
pacity of 8 gallons when running at 
a hundred strokes (one piston) per 
minute. One of these has a bronze 
water end; the other has brass-lined 
water cylinder. The latter is used for 
pumping the soda-ash solution; the 
former is cross-connected so that it 
may be used for either the soda-ash 
or the aluminum sulphate solution, 
and is piped with copper pipes. The 
piping connections for the soda pump 
are of galvanized iron. Two air com- 
used for agitating the 
coagulant and soda solutions in the 
mixing tanks. They each have a ca- 
pacity of 50 cubic feet of free air per 
minute at a pressure of 5 pounds per 
square inch when running at a hun- 
dred strokes per minute. On the dis- 
charge of each is placed a relief valve 
and pressure gauge. 

As all the large valves in connection 
with the rapid filters are operated by 
water pressure acting in hydraulic 
cylinders, it was deemed wise to have 
two independent means of supplying 
this pressure. This was arranged for 
by a line of 6-inch cast-iron pipe con- 
necting with the Harrisburg street 
mains, and also an independent pump 
at the filter plant taking water from 
the filtered water reservoir and dis- 
charging it into the mains supplying 
the different valves. 

The boiler feed apparatus is in du- 
plicate. 


pressors are 
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Boilers.—The boiler plant shown in 
Plate IIL consists of two tubular 
horizontal boilers, each 6 feet in diam- 
eter and 18 feet long and containing 70 
four-inch lap-welded charcoal iron 
tubes, equipped with automatic stokers 
water driven, with auxiliary steam 
draft, and working at 125 pounds pres- 
Sure per square inch, but are designed 
for 150 pounds. 

Lighting.—AIll the works are lighted 
by gas and electricity. Electric cur- 
rent is supplied from the Harrisburg 
Light, Heat and Power Company. The 
switchboard is designed to permit the 
installation of a local plant in the 
engine room at a later date, with 
switches so arranged that either city 
or local current may be used. 

Pitot Tube.—In order to be able to 
observe at any time the quantity of 
being delivered by the main 
pumps, a pitot tube is placed in the 
30-inch force main, the pipes of which 
connect with the inverted U tube and 
board located in one corner of 
the engine room. Scale boards with 
glass tubes, also in the engine room, 
show the height of the water in both 
the sedimentation basin and the sec- 
ondary coagulating basins, and floats 
carrying pointers in front of scale- 
also show the height of the 
water in the drainage well and intake 
well. An electric device is arranged 
on each of these scale-boards whereby 
an alarm bell rings if the water falls 
below or rises above the danger point. 

Sedimentation Basin.—The discharge 
from the main pumps goes through a 
30-inch cast-iron pipe to the sedimen- 
tation basin, shown in Plates I and 
V, which lies on the westerly side of 
the plant, the dikes forming three of 
the sides, and the fourth side being 
finished with a concrete retaining wall 
above the natural ground level. This 
basin is 16 feet deep, and averages 
170 by 282 feet. As ordinarily op- 
erated it contains 4,000,000 gallons. In 
the southeast corner of the basin stand 
the two secondary coagulating basins 
each 33 feet wide, 45 feet long, and 16 
feet deep, shown in Plate V. 

The concrete paving is 6 
6-inch gravel base and is 
with a granolithic surface, 
alternate squares. All the 
were formed close at the bot- 
tom and open 5-8-inch at the top, and 
poured with an asphaltic mixture re- 
maining soft at freezing temperatures. 
At certain points over the bottom, 
4-inch brass flap-valves were built into 
the floor to permit the ground water to 
enter the basin to relieve upward pres- 
sure if ever experienced. The slope 


water 


scale 


boards 


inches 
thick on 
finished 
built in 
joints 


paving was carried up over a berm 
around the edge of the basin, and then 
down two feet to form a curb. 


To facilitate cleaning a line of pipe, 
with outlets near the top of the slope, 
surrounds the basin on the two long 
sides. The drainage is removed 
through a sewer to a sump under the 
engine room, thence to the river on 
the opposite side of the island. 


The 30-inch force main divides, one 
branch extending to the north end of 
the basin and the other, a 24-ifch line, 
going off at right angles and entering 
the coagulating basins. The former 
terminates in a 48-inch’ reinforced 
concrete pipe 2 inches thick, extending 
basin at about half depth 
along the north slope and being sup- 
ported on concrete brackets eight feet 
apart. as shown in Plate V. This pipe 
is closed at the west end and has 
openings 6 inches square at intervals 
of 4 feet along the bottom for even 
distribution of the water. A similar 
pipe across the south end of the basin, 
at a slightiy higher elevation, but with 
the holes along a line near the top of 
the pipe, decants the water and de- 
livers it into the coagulating basins. 
Both pipes have 2-inch holes at inter- 
for drainage and the escape of 
air. In the outlet pipe, near the sec- 
ondary coagulating basins there is a 
system of perforated copper pipes for 
the delivery of the coagulant solution, 
and a similar set of pipes is placed in 
the 30-inch force main between the 
pumps and the sedimentation. 

Secondary Coagulating Basin.—The 
secondary coagulating basins receive 
the water from the settling basin, or 
from the 24-inch branch of the force- 
main direct, in a rectangular manhole 
containing three large sluice gates, one 
to close off the supply to both basins 
and one to admit water to each or 
either compartment. The entering 
water, charged with the coagulant, is 
distributed across the end of each 
basin through perforations in a con- 
crete flume against the wall at about 
half depth, and is taken out at the 
other end through a similar flume 
through a 42-inch riveted steel pipe 
to the filters. The coagulating basins 
hold, together, 334,000 gallons, giving 
nearly a hour’s period of coagulation 
when the filters are operating at the 
rate of 16,000,000 gallons a day. 

The side walls are very heavily re- 
inforced with steel bars to resist water 
pressure from either side, combined 
with ice-pressure from without, and 
have concrete roofs 6 inches thick, re- 
inforced with steel bars and supported 


across the 


vals 
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on beams and 
struction. 


posts of the same con- 


Filter Plant. 
is a four-story 


-The filter plant proper 

structure, two stories 
being below. ground and two above, 
and is shown in section in Plate VI. 
The lower story is the filtered water 
basin; the second story contains the 
filters and pipe gallery; the third story 
contains the coagulant mixing tanks 
and the operating room where the 
filters are controlled, and the top story 
contains the coagulant storage room, 
the office, a general supply room, the 
laboratory and a lavatory. 


The filtered water basin is 69 feet 
wide, 104 feet 7 inches long, and 14 
feet 6 inches deep with capacity of 
16,000,000 gallons daily. 


The side-walls were first built up to 
the height of the springing line of the 
arches, in such lengths as could be 
finished in one day, ending each day’s 
work with a vertical groove into which 
the next section would be dovetailed. 
These were arranged to come, when 
possible, behind pilasters carrying 


transverse arches supporting the 


filters. No reoinforcement was used 
in the concrete walls or botom of this 
reservoir, nor in the supporting piers 
and acrhes carrying the filters. The 
floor of the filtered water basin is level, 
of concrete laid directly upon the rock 
excavation, and was put down in alter- 
nate squares with wood strips between 
each block to be removed when the 
joints were to be poured with asphalt, 
as in the sedimentation basin. The 
cold weather came on, however, be- 
fore this could be done, and, by the 
time work could be strated in the 
spring, the reservoir had filled nearly 
full with water from melting snow, 
spring rains and ground water frem 
the surrounding excavations, and it 
was found impossible to remove the 
strips or to get the concrete dry 
enough to permit using the asphalt. 
It was found, however, that the joints 
were water tight with the exception of 
a few corners and these were plugged 


- with soft pine wedges, and the wood 


strips were left in place. 

The construction and operation of 
the filter plant will be described in a 
later article. 





BRICK PAVEMENTS IN PARIS, ILL. 


Paris is a beautiful little city in 
eastern Illinois, which had a popula- 
tion in 1900 of 6,105 and assuming the 
same rate of growth as it had during 
the previous ten years its population 
now would be estimated at about 7,000. 
It is probable, however, that the city 
has grown more rapidly of late. Its 
citizens have certainly done more to 
make it a beautiful city in which to 
live, for the first of their brick pave- 
ments was. laid in 1900 and in the 
eight years including 1900 and 1907 
more than $225,000 have been spent for 
them with ordinances passed for near- 
ly $40,000 worth soon to be completed. 

Paris is in one of the richest agri- 
cultural regions in the country and 
its interests are almost entirely agri- 
cultural. The appeal which its char- 
acter and conditions makes to the re- 
tiring farmers and to those moving to 
the city to educate their children is 
strong and what the city spends in 
municipal improvements is conceded 
by all its public spirited citizens to be 
money well invested. Following are 
the figures showing the rate at which 
the street paving has been done: 

In 1900, 2 streets, 2400 feet in length, 
9,444.8 square yards in area, with total 


cost of $14,766.73, or 
yard. 

In 1901, 1 street, 2547 feet in length, 
10,898.6 square yards in area, with to- 
tal cost of $20,627 or $1.89 a square 
yard. 

In 1902, 2 streets, 7,509.55 feet in 
length, 27,869.8 square yards in area, 
with total cost of $47,392.09 or $1.70 
a square yard. 

In 1903, 4 streets, 5,600 feet in length 
18,339 square yards in area, with total 
cost of $31,382.02 or $1.71 a square 
yard. 

In 1904, 3 streets, 4,991 feet in length, 
16,851.26 square yards in area, with 
total cost of $30,929.62 or $1.84 a square 
yard. 

In 1905, 1 street, 3,577 feet in length, 
11,035.33 square yards in area, with 
total cost of $193,362.14 or $1.75 a 
square yard. 

In 1906, 6 streets, 5,867.2 
length, 13,837.8 square yards 
with total cost of $25,063.92 
a square yard. 

In the seven years this makes 19 
streets, with a total length of 32,511.75 
feet and total area of 108,276.59, cost- 
ing $189,534.02 or $1.75 a square yard. 

Thus far in 1907 one street has been 


$1.56 a square 


feet in 
in area, 
or $1.81 
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completed, 5,856.05 feet in length and 
two contracts have been let, covering 
5,670 feet length, which will probably 
be completed this year, making 11,- 
526.05 feet in length and 31,503 square 


yards in area, with an estimated cost 
of $70,589.38 or $2.24 a square yard. 
Ordinances have been passed for the 


improvement of 4 streets with 6,264 
feet of length and 18,551 square yards 
of area which the city engineer esti- 
mates will cost 39,371.63 or $2.12 a 
square yard. 

The city believes in getting the full 
value of the money it puts into pave- 
and therefore uses the _ best 
specifications revommended by the 
National Brick Manufacturers’ Associa- 


ments 


tion. The following extracts are from 
these specifications and the comments 
and instructions accompanying them: 


Substructure or Grading.—Earth in 
excavation to be removed with plow 
and scraper, or other device, to within 
two (2) inches of subgrade, then 
brought to the true grade with the 
roller, the weight of which should not 


be less than five (5) nor more than 
eight (8) tons. If the earth is too 
hard to receive compression through 


the roller, then loosen the remaining 
inches with a pick and cart away. 

Earth in embankment must be ap- 
plied in layers of eight (8) inches in 
thickness and each layer thoroughly 
rolled, and in both excavation and em- 
bankment the subgrade must have a 
uniform density. 

If the underground is spouty clay, 
tile drainage should be provided to 
carry off this accumulation of wet. 

teasons Why.—The attempt to re- 
move earth to the proper depth or 
grade line with plow and scraper is 
usually fatal to the general surface of 
the subgrade, for the reason that no 
mait can hold a plow, or team draw 
the same to a straight grade, there- 
fore in an attempt to get too close to 
subgrade with a plow, holes will be 
gouged below the true grade. When 
the shovelers commence the removal of 
the plowed earth, they will invariably 
sink these same low places still lower, 
and when the finishing begins these 
low places will necessarily have to be 
filled and compacted with the roller. 
Then you have different characters of 
solidity, which are objectionable and 
detrimental to good work. 

The prime reason for not using a 
roller weighing more than eight (8) 
tons is that it is too cumbersome and 
unwieldy and very slow moving, while 
with a lighter and quicker moving one 
you pass many times over the sub- 
grade and get better results in having 
your subgrade more uniformly com- 


pacted. 
The filling with loose earth of por- 
tions of the work that is below grade 


will be found necessary very often if 
an attempt is made to plow too close 
to the grade line, then the lighter roll- 
er is found more effective in bringing 
such places to the same density as the 
undisturbed portion. 

When embankment is necessary to 
bring the street to the required grade 
line, it is yery obvious that the earth 
should be deposited in equal layers 
not more than eight (8) inches thick, 
and each layer thoroughly rolled. A 
six or eight ton, or even a heavier roll- 
er, will have little effect in compres- 
sion below eight inches, and all em- 
bankments should be compacted as 
thoroughly as possible before apply- 
ing the superstructure; for earth once 
disturbed and removed from its natur- 
al bed takes a long time to acquire its 
original solidity, the scientific reason 
for which would take too much much 
space and time to enter upon here. 

Underdrainage is not absolutely es- 
sential, but in wet and spouty under 
stratum much is added to the durabil- 
ity of the structure by keeping the 
sub-foundation dry, and under fore- 
going wet conditions under-drainage 
is the only way to accomplish the best 
results. 


Curbing.—Stone curbing should all 
be hauled and distributed and set be- 
fore the grading is finished, and may 
then be used as a guide to finish the 
subgrade. 

It should range in thickness from 
four (4) to six (6) inches, twenty 
(20) to thirty-six (36) inches wide, the 
business and street traffic governing 
the same, and lengths not shorter than 
four (4) feet, except at closures. 
Neatly dressed on top with a square 
or rounded edge, and four (4) inches 
down on the inside. The outer sur- 
face to be tool-dressed to the depth 
of the face exposed and to the depth of 
the thickness of the brick and sand 
cushion. If cement concrete curb is 
used, it should be completed before 
the work of finishing the subgrade 
begins. 

Curb corners of streets and 
should be made circular. 


alleys 


Mention.—If concrete curb 
and gutter is used, it must be placed 
in position before any of the other 
work is commenced, except, possibly, 
some of the heavier grading, and it is 
essential, if natural stone curb is used, 
to have it all in place before any por- 
tion of the grading is finished, for the 
reason that, after you have finished a 
subgrade and given it the proper con- 
tour and surface it should never be 
disturbed by unnecessary wheelage, 
and nothing destroys it so effectually 
as hauling heavy stone over it; and in 
renewing these broken places they 
are rarely returned to the original con- 
ditions. 


Extra 
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The curb should all be set before the 
finishing of the subgrade begins, if for 
no other reason than that it affords 
the very best guide for the said finish- 
ing. 

Marginal Curb.—Should always be of 
a hard and durable character of stone, 
and from fourteen (14) to eighteen 
(18) inches deep, dressed on top, and 
five (5) inches down on the face next 
to the brick. Set to accurately fit the 
curvature of the cross-section of the 
street on six (6) inches of concrete and 
backed up with the same within six 
(6) inches of the top. 

Extra Mention.—Marginal curb 
should always be of a hard and dur- 
able character of stone (hard wood is 
better than soft stone), and set on 
and backed up with a good Portland 
cement concrete, mixed in the propor- 
tion of one to two to four. 

Marginal curb is as a rule used to 
sustain a paved street against one that 
is unpaved, therefore the reason it 
should be well and properly set, and 
unless it is, the impact of the wheel- 
age in passing from the unpaved to 
the paved street will soon drive it 
down and loosen it if not firmly and 
securely set, and in a short time the 
pavement begins to break and give 
way and will continue to do so for 
quite a distance into the intersection. 

Even with the marginal curb set in 
the above manner there should be a 
margin of crushed stone or clean 
gravel to the width of three or four 
feet and eight (8) or ten (10) inches 
deep spanning the width of the oppos- 
ing unpaved street and tamped firmly 
against the marginal curb. With these 
precautions you will avoid the rapid 
destruction of the margin of your 
paved streets. 

Concrete foundation should be of 
approved quality of hard rock, free 
from all refuse and foreign matter, 
with no fragment larger than will pass 
through a two (2) inch ring, and no 
one smaller than will pass through a 
one (1) inch ring in its longest di- 
mension. 

Clean, sharp, dry sand thoroughly 
mixed in its dry state with an ap- 
proved brand of either hydraulic or 
Portland cement until the whole mass 
shows an even shade. If hydraulic, 
the proportion of mixture should be 
one part of cement and two parts of 
sand. If of Portland, one part of ce- 
ment to three parts of sand. 

To the above mixture should be ad- 
ded sufficient clean water to mix to 
a plastic mass, fluid enough to rapidly 
subside when attempted to heap into 
a cone shape. To this mixture add 
four (4) and six (6) parts, respectively, 
of damp crushed stone, or good gravel 
carrying sufficient sand to make the 
mixture, and then turn the whole mass 
over not less than three (3) times, or 
until every fragment is thoroughly 
coated with the cement mixture. For 
the reception of this mixture, the grade 
should be set off in five foot squares, 


with a stake at each corner. Tops of 
each should be at the surface of con- 
crete, which must be tamped until free 
mortar appears at the surface. Oc- 
casional sprinkling in extra hot, dry 
weather is beneficial. After thirty-six 
hours the cushion sand may be spread. 

Extra Mention.—If the combination 
of gravel and sand is used the mixture 
for natural cement should be one (1) 
measure of cement to six (6) measures 
of the mixture. If Portland cement, 
one (1) measure of cement to eight 
(8) measures of the mixture. 

There is but one way to make good 
cement mixtures, presuming of course, 
you have good material, and that is to 
thoroughly mix the dry materials. It 
is essential that the sand and cement 
should be thoroughly incorporated in 
this dry state, if not then it can’t be 
done after the water is applied. In the 
first, you will have a homogeneous 
mass; in the second a heterogeneous. In 
the one your mixture is complete and 
your structure is uniform; in the other, 
it varies and your structure is uncer- 
tain. The above applies especially to 
platform mixing. In machine manip- 
ulation the dry mixing isn’t so readily 
obtainable, but could be more nearly 
approached if greater care were taken. 
Thorough mixing in both dry and wet 
state, with good material and proper 
proportions insure a good concrete, 
whether it be of crushed stone or 
gravel. 

Sand Cushion.—Sand should be clean 
and free from foreign or loamy mat- 
ter. It need not necessarily be sharp. 
It should be two (2) inches thick be- 
fore the compression of the brick by 
rolling. The sand should be spread 
by the aid of a template the whole or 
one-half the width of the street, and 
made to conform with the true curv- 
ature of the street cross-section. 

Extra Mention.—The preparation of 
the subgrade having been, with care, 
brought to a true plane as to curvature 
and grade, and to a uniform thickness, 
the work is ready for the cushion for 
the brick, for which any good clean 
sand may be used whether it be sharp 
or spherical, but it is next to the im- 
possible to spread it satisfactorily with 
a template or in any other manner 
when it is wet, and if you insist on 
your pavement maintaining its sym- 
metrical form the sand must be evenly 
spread; and there is but one method 
for doing this, and that is mechanical- 
ly, by the aid of a template, formed to 
fit the curvature of the street and 
armed with small metal wheels at 
either end, rolling on the curb at one 
end and a 4 by 4 inch scantling laid 
lengthwise through the center of the 
street at the other. 

If the roadway of the street isn’t to 
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exceed twenty-five (25) feet in width 
or less, the template can be made to 
span the entire width, both ends roll- 
ing on the curb. 

This manner insures an even thick- 
ness of sand over the surface of the 
concrete, giving to each’ individual 
brick a like thickness of cushion, so 
that when the brick surface is rolled 


each brick will present the same re- 
sistance to the pressure of the roller, 
and you will then’ perforce have a 
smooth surface, otherwise if the sand 


is of uneven thickness the tendency 
of those brick resting over the thicker 
bed of sand is to sink under the press- 
ure of the roller lower than those rest- 
ing over a thinner layer, and the re- 
sult is an undulating and uneven sur- 
face. 

Brick.—The brick should all be haul- 
ed and neatly piled within the curb 
line before the grading is finished, or 
if allowed by the engineer, delivered 
in wagons and carried from the pile 
or wagon on pallets with clamps—not 
wheeled with barrows. In hauling 
from car no throwing or dumping is 
allowed. « They should be first-class 
and thoroughly vitrified, showing at 
least one fairly straight face; if the 
edges are rounded the radius should 
not be greater than 3-16 of an inch. 
They should not be less than 2% by 4 
by 8, or more than 3 by 4 by 9% 
inches, free from cracks, with but 
slight lamination, and at least one 
edge with but slight kiln marks al- 
lowed, and should stand the tests pro- 
mulgated by the National Brick Mak- 
ers’ Association. 

Extra Mention.—It is not only good 
practice to have all of the brick hauled 
and distributed just inside the curb 
line before the work of grading begins 
on any street block, but it is economy, 
as experience has taught us that it is 
very expensive to attempt to get brick 
into a block after the other work has 
begun. Each side of the street should 
have the required number of brick 
neatly ricked up to lay to the center 
of the street, thereby always maintain- 
ing the minimum distance to carry the 
brick to the setter. 

In order to get the brick to the set- 
ter with the least possible abrasion 
or injury to the same, it is best to 
carry them on pallets, and so deposit 
them that the person laying them in 
the street will deposit them face edge 
up. No wheeling or teaming should 
be permitted over the brick at any 
stage prior to opening the same to the 
public. 

Brick Laying.—Brick may be laid 
either at a right angle or at an angle 
of 45 degrees to the curb as the En- 
gineer may direct, and in either way 
the line or course of brick must be 
kept straight or within a maximum 
variation of two inches; if greater 
than that, as many courses as neces- 
sary should be taken up and relaid 


until the defect in alignment is re- 
moved. 

No parts of brick should be allowed 
in the pavement except the beginning 
or ending of courses or other closures. 
The brick must be laid with the best 
edges exposed as near in contact as 
possible; they must be closely inspect- 
ed before laying and also after laying 
and after rolling. And all soft brick, 
or badly spalled or ill-shapen, must 
be removed and replaced with perfect 
ones. The kiln-marked ones may be 
turned over, and if the reverse edge 
is smooth and no other faults be found 
it can remain in the pavement. 


Extra Mention.—As to the alignment 
of the courses of the brick there is 
but little choice, either way is ad- 
missible without comment. The brick 
should be as nearly in contact as it 
is possible to lay them, for when the 
rolling is in progress, if there is ap- 
preciable space between the brick, in 
the compression and bedding into the 
cushion sand and brick will have a 
tendency to rock and instead of re- 
ceiving a flat foundation, as_ they 
should, it will be in a curved form, 
made by the rocking of the brick as 
the roller passes on and off them, 
and the pavement will require more 
grout to fill the interstices. 

It isn’t bad practice, if the gutter 
is very flat, to lay five or six longitud- 
inal courses parallel with the curb, as 
there will be less hindrance to the 
gutter drainage. 


Rolling and Tamping.—After’ the 
brick in the pavement are inspected 
and the surface is swept clean of 
spalls, they must be well rolled with 
a five (5) ton steam roller in the fol- 
lowing manner: The brick next the 
curb should be tamped with a hand 
wood tamper to the proper’ gutter 
grade. The rolling will then commence 
near the curb at a very slow pace and 
continue back and _ forth until the 
center of the pavement is reached, 
then pass to the opposite curb and re- 
peat in the same manner to the center 
of the street. After this first passage 
of the roller the pace may be quick- 
ened and the rolling continued until 
each brick is firmly imbedded in the 
sand cushion. The roller shall then be 
started at the end of the block and the 
pavement rolled transversely at an 
angle of 45 degrees to curb, repeating 
the rolling in like manner in the op- 
posite direction. Before this trans- 
verse rolling takes place all broken or 
injured brick must be taken up and 
replaced with perfect ones. 


Extra Mention.—There is no question 
open to discussion as to the virtue of 
a steam roller on a brick pavement. 
It is very necessary in order to give it 
a smooth surface. The transverse roll- 
ing is very necessary in order to re- 
move the slight wavy condition of the 
surface, extending laterally from 
curb to curb, which will occur after 
the longitudinal rolling, and is the re- 
sult of the thrust or impact occasion- 
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ed by the propelling power of the 
roller. If the roller was drawn in- 
stead of being propelled these ap- 
parent waves would not occur. There- 
fore, the transverse rolling will prac- 
tically remove them. The longitudinal 
rolling should always be from curb to- 
ward the center. The curved trans- 
verse section of the street has a ten- 
dency to move the brick endwise to- 
ward the curb, therefore, under the 
pressure of the roller, if you start the 
roller in the middle and roll toward 
the curb the gutter bricks that you 
have previously tamped to grade will 
be very much disturbed and your flow 
line will require retamping. If it were 
practicable to use the roller absolute- 
ly against the curb the rolling might 
be done from the center to the curb. 

Expansion Cushion.—An expansion 
cushion must be provided for, one inch 
in thickness next to the curb, filled 
two-thirds of its depth with pitch, the 
top one-third being filled with sand. 

Extra Mention.—This pitch joint 
next to and along the curb answers 
two purposes, it takes up the expan- 
sion of the brick and prevents a pos- 
sible cracking of the pavement through 
and along the center of the street, 
which sometimes occurs if the ends of 
the courses of the brick are abutted 
directly against the curb, which acts 
as a skewback or haunch to the arc 
of the pavement, which is often strong 
enough (especially if the sidewalk is 
up to and against the inside of the 
curb) to resist the force of expansion 
in that direction and it will find relief 
in raising the pavement and the crack- 
ing mentioned above may occur. And 
again, in taking up the expansion the 
brick are kept in contact with the 
sand cushion below, thereby prevent- 
ing the rumbling noise so often heard, 
and occasioned wholly through lack 
of contact. 

The inch of sand on the top of the 
pitch joint has a tendency to prevent 
the pitch from flowing, which it is 
likely to do in very hot weather. It 
is essential that the board occupying 
the place to be filled with pitch re- 
main in place until after the street 
is in all other respects finished, but 
always withdrawn and the pitch ap- 
plied within 36 hours after the applica- 
tin of the cement filler. 

The specification for cement filler 
for the joints which was printed in 
the August number of MUNICIPAL 
ENGINEERING in the article on “Cement 
Filler for Brick Paving” is used in 
Paris. 

The writer has inspected the surface 
of most of the Paris pavements and 


had an opportunity to observe the fill- 
ing of the joints with the cement filler 
during a recent visit to the city. The 
method of doing the work was not 
quite the same as that described in 
the article above referred to. It dif- 
fered little, but that little was suf- 
ficient to show a very shallow groove 
in every joint, the filler failing to reach 
the surface by a visible amount. This 
prevents the attainment of the un- 
broken surface so noticeable in the 
Terre Haute pavements, until the 
bricks have been worn down to meet 
the filler. It is worth while to follow 
exactly the detailed instructions given 
in the article referred to. 

The Paris specifications require an 
expansion joint extending across the 
street at each 75 feet of its length, 
in addition to the expansion joints at 
the curbs. It will be noted that the 
specifications given above do not re- 
quire these transverse expansion 
joints, and they are omitted because 
those who prepared these specifications 
consider them unnecessary. Possibly 
they are inserted in the Paris specifica- 
tions because in some of that city’s 
earlier pavements there is a_ slight 
tendency to opening of joints across 
the street at intervals of 5 to 30 
courses of brick which may have been 
attributed to the lack of the trans- 
verse expansion joints. It is very 
probable, however, that these cracks 
are due to a lack of bonding of the 
filler with the bricks, due to failure to 
wet the bricks thoroughly before the 
filler was applied, so that the bricks 
absorbed some of the water from the 
cement and thus’ prevented perfect 
junction of brick and filler. 

The brick streets of Paris are uni- 
formly of the highest grade and can 
well be studied by other cities as ex- 
amples of the excellent results ob- 
tained by using the best methods of 
construction. There is no visible rea- 
son why they should not retain their 
present condition for generations even 
if there is a material increase in 
travel over them. On streets with 
light travel the wear is inappreciable. 
and there is no appreciable deteriora- 
tion from other causes. This perm- 
anence is one of the strong arguments 
in favor of brick pavements particu- 
larly in small cities. 

We are indebted to Mr. W. T. Black- 
burn, City Engineer, for the statistics 
given and the city of Paris is indebted 
to him for careful and conscientious 
work in planning and supervising the 
construction of its pavements, for the 
excellence of which the City Engineer 
is largely responsible. 
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PRESIDENT’s ADDRESS, AMERICAN WaTER Works ASSOCIATION. 


By Dabney H. Maury, M. Am. Soc. C. E., Consulting Engineer, Peoria, Ill. 


The fundamental basis for all rates 
for water service is that the rates, 
when established, should be fair. In 
what follows an effort will be made 
to outline the principles which should 
govern the determination of the fair 
rate. As these principles are _ the 
same for municipally-owned plants 
as for private ones, no distinction will 
hereinafter be made between the two. 

Before rates may be termed fair, 
these two conditions must obtain: 

(1) The total yearly receipts from 
all sources must be just sufficient to 
provide: (a) Reasonable interest on 
the investment. (b) Annual contribu- 
tion to sinking fund to retire invest- 
ment within a reasonable time. (c) 
Proper annual contribution to sinking 
fund for depreciation. (d) Legitimate 
operating expenses, including repairs. 

(2) Each consumer must pay year- 
ly, for the particular class of service 
that he receives, his just proportion of 
the above annual costs. To fulfill the 
second condition, no service of any 
sort whatever should be furnished 
free. 

It may be said that, in practice, 
neither of these two conditions can 
ever be realized with absolute exact- 
ness, and obviously the second is far 
more difficult to approximate than 
the first; but these considerations can 
in no way affect the fundamental prin- 
ciples involved. 

A water-works plant is almost al- 
ways designed to supply fire protec- 
tion as well as the water required for 
ordinary consumption. Manifestly. 
the first cost and operating expense of 
a plant built only to supply water for 
ordinary consumption are very much 
less than those of a plant which also 
furnishes fire protection. An average 
of available estimates made by emi- 
nent authorities shows that the an- 
nual cost of furnishing fire protection 
under average conditions is about 50 
per cent. of the interest and other fix- 
ed charges due to cost of construction 
of the works, and about 20 per cent. 
of the annual operating expenses. Fair 
rates would therefore make the re- 
ceipts from fire protection service suf- 
ficient to cover 50 per cent. of the 
fixed charges and 20 per cent. of the 
operating expenses, the balance of 50 


per cent. of fixed charges and 80 per 
cent. of operating expenses being pro- 
vided by the rates for water supplied 
for ordinary consumption. 

Fire protection service may prop- 
erly be divided into two classes: Pub- 
lic fire protection, or that provided 
by the public fire hydrants on _ the 
streets; and private fire protection, 
which is afforded to the owners of 
factories, stores, warehouses, or the 
like, by means of special service pipes 
of large size connected with the water 
department’s distribution mains. 

Pursuant to the second’ essential 
condition of a fair rate, neither class 
of fire protection should be furnished 
free; and the sum of all receipts from 
both classes should equal the annual 
expense properly chargeable to the 
fire protection feature of the works. 

In practice, payments for public fire 
protection may best take the form of 
hydrant rentals; and whether the 
plant is municipally or privately own- 
ed is wholly immaterial in this con- 
nection. In either case the water de- 
partment is presumably a business 
concern, operated on a purely busi- 
ness basis; and it should receive the 
proper rates for public fire protection, 
paid out of the public funds. 

There are abundant reasons why 
rates should be paid for private fire 
protection. The owner of the factory 
or other establishment so protected 
receives not only a yearly cash bene- 
fit measured by the reduction of his 
insurance premiums, but also a fur- 
ther substantial benefit in the form of 
protection against loss of business or 
other fire loss not covered by insur- 
ance. This latter benefit, while not 
so easy to measure in dollars and 
cents, is often of greater value than 
the actual reduction in premiums. 

The factory owner may argue that 
the same service connection which 
lessens his individual fire hazard also 
lessens to some extent the conflagra- 
tion hazard of the community; but 
when all the facts are considered, this 
cannot well be said to be the case. The 
openings on his fire protection service 
are on his premises, and most of them 
are inside his buildings. Should he 
happen to be dishonest enough to do 
so, he could draw, without detection, 
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large quantities of water for uses 
other than fire protection. Should a 
fire once gather headway on his prem- 
enormous amounts of water 
might be drawn from thousands of 
sprinkler heads, or as a result of the 
breaking of his large service pipes by 
falling walls, or in other ways; and 
the quantity of water so drawn might 
readily be enough to seriously hamper 
the city fire department in its efforts 
to check a conflagration. To sum up, 
the factory owner may be said, in 
effect, to benefit exclusively, and to 
a substantial extent, by reason of a 
special service which the water de- 
partment is at expense to provide and 
for which he should therefore pay. It 
is not possible to meter his fire ser- 
vice satisfactorily; and if it were, to 
base his rate on the value of the water 
actually consumed to extinguish fires 
would be as unreasonable as it would 
be to say that the value of a navy is 
nothing more than that of the ammu- 
nition which it expends in actual war 
fare. 

The fixing of 
protection is so 


ises, 


rates for private fire 
intricate a problem, 
and involves consideration of so many 
points, that no fixed rule can be laid 
down that will fit all cases. It is be- 
lieved that a teasonable sliding scale 
of rates for such service might be ar- 
rived at as follows: A minimum rate 
for the smallest size of fire service 
pipe, and larger rates for larger size 
of fire service pipe, the rates for each 
size of fire service pipe to bear some 
approximately uniform relation to the 
special benefits derived by the pri- 
vate interests protected. 

tates for water for purposes other 
than fire protection are of two general 
fixture rates and meter rates. 
Originally all water was sold at fix- 
ture rates; but the necessity for 


classes: 


checking waste, and the recognized 
inequity of fixture rates, as applied 
to individual cases, have brought 


about the introduction of meters, 
which is now going on at a constantly 
increasing speed. The earliest fixture 


rates were necessarily established 
largely by guess; and later ones have 
been fixed, sometimes by taking the 


average and sometimes by picking out 
the lowest of all the guesses made 
by previous guessers. Little or no 
account was usually taken of the dif- 
ference in cost of furnishing water 
in different locations and under vary- 
ing conditions. 

That fixture rates 
a rule, excessive is 


are not now, as 
indicated by the 


fact that when all legitimate expenses 
municipally- 


are charged up, few 





owned plants earn and 
that the securities of private water 
companies are no longer so eagerly 
sought by investors as they were some 
years ago. The objection to fixture 
rates as a basis of the value of water 
service does not lie in the fact that 
they cannot be made, in the aggregate 
and for any one city as a whole, as 
equitable as any other rates; for this 
is not only possible, but is a condition 
which actually obtains within reason- 
able limits in many cities. But with 
fixture rates no close discrimination 
can be made between individual cases; 
and they therefore fail to fulfill the 
second essential condition of a fair 
rate. Furthermore, they fail to check 
waste and leakage. 

These considerations naturally lead 
to the adoption of meter rates. In 
almost every city the introduction of 
meters, if accompanied by the estab- 
lishment of proper rates, can be made 
to result in benefit to the water de- 
partment as well as to the consumer. 

The cost of the introduction of 
meters and of their subsequent main- 
tenance and _ operation will, with 
proper rates, be more than offset, and 
without hardship to the consumer, by 
the savings in pumping expenses and 
in the costs resulting from extensions 
to plant which would otherwise have 


large profits; 


to be made. 

The function of the meter is two- 
fold: (1) To check waste, and (2) 
to measure the water used by each 


consumer, with a view to making his 
annua) payments bear a just propor- 
tion to the total fair annual receipts 
from the works. To treat the meter 
simply as a device by means of which 


certain individual consumers may re- 
duce their rates below the fair 
amount, leaving other consumers to 


make up the loss, is to defeat its 
honest purposes. 

In order that the meter may proper- 
ly perform its two-fold function, it is 
absolutely essential that the meter 
rates be established on a proper basis. 
In view of the ever-increasing use 
of meters, no more vital problem to- 
day confronts the manager of a water 
department than the determination of 
what these rates should be in his city; 
and it is a problem the solution of 


which demands the highest degree of 
skill, careful study of all the condi- 
tions, and a wide experience in the 


financial management of water-works. 

Nothing is more fallacious than the 
oft-repeated argument of some _ un- 
thinking advocates of the universal 
introduction of meters, that when a 
man buys water by the gallon he pays 
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for what he gets. Each consumer, 
whether he uses little or much water, 
enjoys the benefit of a water service 
always at hand, always convenient. 
This benefit is the element which is 
usually termed the “readiness to 
serve,” is properly chargeable to each 
consumer, large or small, before the 
rate per gallon can fairly begin to 
apply. 

To provide for these two expenses, 
the first method which naturally sug- 
gests itself is the establishment of a 
minimum meter rate. Here again 
there is a pitfall. If this minimum 
be too small it will not accomplish 
its purpose. If it be too large, or if 
the rate per gallon for small daily 
uses be too small, the average do- 
mestic consumer may draw far more 
water than he actually needs without 
paying more than the minimum rate; 
and this condition will destroy the 
usefulness of the meter as a means 
of checking waste. 

To set meters wholesale, without 
due regard for the foregoing facts, 
would not only work an injustice to 
some classes of consumers, but might 
mean financial disaster to the water 
department; and this in turn would be 
a misfortune to the whole community. 

To develop the full efficiency of the 
meter as a means of checking waste, 
and to make each consumer, large or 
small pay his fair share of the total 
receipts of the works, meter rates 
should be established about as  fol- 
lows: 

(1) The minimum rate should be 
nearly large enough to provide for 


the “readiness to serve,” as well as 
for the added expense of the meter 
service. 

(2) There should be a sliding scale 
of rates for measured water. 

(3) The highest rates in this scale 
should be so adjusted that the aver- 
age domestic consumer could draw, 
without exceeding his minimum rate, 
only enough water for his reason- 
able requirements, so that the in- 
centive to avoid waste might always 
be present; and the lowest rates in 
the scale should be such as to en- 
courage large consumers to patron- 
ize the water department, the profits 
from this patronage being, of course, 
ultimately applicable to the lowering 
of rates to all consumers. 


From all of the foregoing, it will be 
seen that rates of all classes are co- 
related. The total receipts should 
just provide for the total legitimate 
expenses, as enumerated in the defini- 
tion of the first essential condition of 
a fair rate. Each class of service 
should be made to furnish its quota 
of the total receipts from all classes 
of services; and each individual con- 
sumer should pay his just proportion 
of the total receipts from the class to 
which he belongs. It is admitted that 
this ideal state of affairs can never be 
fully realized in actual practice; but 
many notable instances of mistakes 
already made in the establishment of 
rates furnish abundant proof that a 
careful, sane and intelligent study of 
conditions will do much towards ap- 
proximating the desired results. 


INDEFINITE OBLIGATIONS IN MUNICIPAL LIGHTING CONTRACTS. 


By E. L. Elliott, New York City. 


At the recent meeting of the Na- 
tional Electric Light Association there 
was a valuable discussion, the basis 
of which was the recent decision of 
the case ae the quality and 
quantity of light furnished to the city 
of Colorado Springs by its electric 
lighting company and the contract re- 
quirements. 

Two papers were presented, one by 
E. L. Elliott, entitled, “Indefinite 
Candle Power in Municipal Contracts” 
and one by Henry Floy, entitled *‘In- 
definite Obligations in Municipal 
Contracts.” Mr. Elliott’s paper is given 
herewith in full. Mr. Floy occupied 
alomost exactly the same point of 
view and his paper added to Mr. El- 
liott’s mainly the emphasis of a dif- 
ferent statement of the same conclu- 
sions with the added _ illumination 
which such a statement always gives 
to a subject as indefinite and as lit- 
tle understood by the layman as the 


measurement of the quantity and 
quality of light supplied. Mr. Elliott's 
paper reads as follows: 


It is doubtful if there is any legal 
instrument that is a more fertile 
source of litigation than a contract. 
Even the most studied and painstaking 
work of minds highly trained in the 
technology of law is never. proof 
against misunderstanding, miscon- 
struction, and loopholes for evasion. 
The inherent weakness of a contract 
is a direct result of the difficulty of 
two different minds making them- 
selves mutually understood. The 
phrasing of a contract is an attempt 
to express a “meeting of minds” and 
in the final test its true meaning can 
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be determined only by a careful con- 
sideration of all the circumstances 
that tend to show the actual basis up- 
on which the two minds met. While 
it is absolutely impossible to guard 
against differences of opinion as to 
the meaning of.a contract, the very 
existence of such a difficulty fur- 
nishes an urgent reason for the most 
explicit statements and rigorous ex- 
actitude in the use of terms. This ap- 
plies particularly to terms that are 
used with a special or technical mean- 
ing. 

There are in existence what are 
popularly supposed to be lighting 
contracts, involving the payment of 
many millions of dollars annually, 
which if carefully scrutinized will be 
found not to be lighting contracts at 
all in the strict sense of the term, 
but contracts for the sale of electric 
current in connection with the use of 
certain apparatus for generating light 
by means of the current furnished. It 
may be broadly stated that light has 
never been sold as a commodity; that 
is, the payments made have never been 
based upon a measurement of the ac- 
tual quantity of light furnished. This 
is a result of the simple fact that, up 
to the present time, there has been no 
means of measuring light with suf- 
ficient accuracy to make such a basis 
of payment possible. Light, being a 
form of energy, can be measured as 
a commodity only by taking it in con- 
nection with the measurement of time; 
and an instrument for integrating it 
of time; and an instrument for inte- 
grating luminous flux with time has, 
so far aS we are aware, never been 
even attempted, much less perfected. 
All light sources fluctuate, in the 
quantity of light given out, and this 
fluctuation has been one of the chief 
obstacles in reducing photometry to 
an exact science. Of the various com- 
mercial light-sources, the electric arc 
is notoriously the most variable; hence 
the difficulties in expressing its light- 
giving power by any constant quan- 
tity. All attempts that have been made 
involve a method of averages but en- 
tirely neglect the element of time; 
and if an are varies between, say, 100 
and 400 spherical candle-power, it by 
no means follows that the average 
flux of light throughout the period 
is the arithmetical mean of these 
quantities. It may give out light at 
the maximum power for three-fourths 
of the time, and at the minimum for 
only one-fourth, or vice versa, or in 
any other ratio. 

In view of these inherent obstacles 
in the measurement of light, and es- 


pecially from the electric arc, it 1s 
not surprising that many _ so-called 
lighting contracts exist in which the 
amount of light to be furnished is a 
wholly indeterminate quantity; and It 
tracts have not given rise ot more 
litigation than they have. When the 
are light first made its appearance it 
wholly baffled the attempts of pho- 
tometrists, with the means then at 
their disposal, in their attempts to 
give it a candle-power rating that 
could give even an approximate idea 
of its actual light-giving power. It 
is related that when one of the first 
commercial are lamps was completed 
it was examined by a college pro- 
fessor, who was asked to give an esti- 
mate of its candle-power. He replied 
in an offhand manner that he thought 
it would run about 2,000; and an arc 
lamp of that particular type has been 
called a 2,000-c. p. lamp even unto 
this day. Although it was soon learn- 
ed that such a rating was enormous- 
ly exaggerated, the fiction, having 
once come into use, persisted to such 
an extent as to find its way into many 
lighting contracts. In order to pre- 
vent the term being accepted at its 
face value by the uninitiated, a com- 
mittee of this association took the 
matter in hand and gave a specifica- 
tion for lamps of so-called “nominal” 
or “standard 2,000 candle-power.” 
While this committee represented 
only one party to lighting contracts, 
the definition that it formulated has 
been generally respected as an avenue 
of escape from the difficulties of the 
situation. Where the lamp thus de- 
scribed was maintained in contracts 
calling for a 2,000-c.p. are light, the 
acceptance of the definition served to 
prevent legal controversies; but in the 
progress of the art of lighting the 
particular form of lamps that was of- 
ficially rated as 2,000 candle-power has 
become almost extinct; and when the 
newer forms of lamps were substi- 
tuted for the older form, the term 
“2,000-c.p. are light” lost the only 
fixed and definite meaning that it had 
ever had. 

This was the condition of affairs that 
recently brought about a very thor- 
ough sifting of the subject of can- 
dle-power rating with relation to con- 
tract obligations in the city of Color- 
ado Springs. Briefly stated, the con- 
troversy arose as follows: a contract 
for street lighting was drawn in 
1898, which called for the use of “arc 
lamps of standard 2,000 candle-power.” 
The old form of open-arc lamp, which 
had been made to father this rating 
by the committee before mentioned, 


MUNICIPAL LIGHTING CONTRACTS. 171 


was used for a certain length of time 
without objection by the city. With 
the advent of the enclosed-arc lamp, 
however, the system was changed, and 
series alternating enclosed lamps were 
installed in the streets. These fur- 
nished the _ street illumination for 
something over a year without pro- 
test on the part of either the citi- 
zens or public officials, when, through 
the exigencies of politics, or from a 
suddenly awakened zeal on the part 
of certain public officials to protect 
the rights of the citizens (the con- 
ditions are sometimes strangely co- 
incident), it was discovered that the 
lamps in use did not give 2,000 candle- 
power, but somewhere near 300 candle- 
power instead, and a claim was made 
for a proportional rebate in the light- 
ing bills already paid. The contro- 
versy was finally settled according to 
the most approved modern methods; 
namely, by reference to a board of 
arbitrators. 

In the hearing of the case it is prob- 
able that: the question of candle-power 
in particular, and the operation of an 
arc lamp in general, was more mi- 
nutely threshed out by the most prom- 
inent experts in the country than ever 
before in the history of electric light- 
ing. The testimony ran the whole 
gamut, from the frank admission of 
aldermen that they had not the slight- 
est idea what candle-power meant, 
and cared less, to a stereopticon dem- 
onstration by a college professor of 
the difference between the formation 
of the alternating and the direct-cur- 
rent arcs. 

Incidentally, it may be of interest to 
state that, at the hearing of his case, 
the profession of illuminating engin- 
eering was proclaimed officially for 
the first time; two of the expert wit- 
nesses, in qualifying, gave their pro- 
fession as that of illuminating en- 
gineer. It may also be stated here 
that had the services of such a pro- 
fessional illuminating engineer been 
secured by either of the parties to the 
controversies, if for no other pur- 
pose than to assist in drawing the 
contract, or to advise on the change 
of lamps made, the whole litigation, 
with its attendant expenses and an- 
noyances, would have been avoided. 

The first contention of the city was 
that the contract called for 2,000-c.p. 
lamps, and that therefore the lamps 
furnished should give actually 2,000 
candle-power; this contention being 
ruthlessly swept away by the ex- 
perts for both sides, who unhesitating- 
ly stated that the term was only a 
popular fiction and referred, if to any- 


thing, to a particular type of lamp 
rather than to candle-power. Having 
been routed from the first line of de- 
fense, it fell back upon the difference 
in candle-power between the old open 
arc lamp and the particular kind of 
enclosed-are lamp that had been sub- 
stituted. This defense proved to be 
impregnable, and an award was made 
to cover the deficiency. As the arbi- 
trators unanimously agreed that there 
was no evidence of any attempt to de- 
fraud, or of bad faith on either side, 
the whole controversy was the result 
of indefinite and misleading  state- 
ments in the contract. 

As before stated, it was testified by 
some of the aldermen that they had 
no idea of what the term “candle- 
power” meant, and were only anxious 
“to secure the best light possible at 
the lowest rate.” On general princi- 
ples, they were fulfilling their whole 
duty as representatives of the citizens. 
Using the term “city” to signify the 
citizens, and not any one or more of 
the city officials, the city really had 
no particular interest in the term 
“candle-power.” It supposed it was 
buying and receiving a certain illum- 
ination of its streets, and in judg- 
ing of this illumination candle-power 
had no place. It was simply a ques- 
tion of what illumination made the 
streets most serviceable at night. 

Generally speaking, the lighting of 
streets has two purposes: first, to fa- 
cilitate traffic; and second, to prevent 
the commission of crimes. In _ the 
smaller towns and cities the first is 
by far the more important object. So 
far, then, as the city is concerned the 
only question at issue is a very prac- 
tical one, which requires no expert or 
technical knowledge, but judgment 
based upon mere “horse sense.” In 
judging of two different systems of 
street illumination, the question of 
candle-power, voltage, watts, and the 
rest of the strange tribe of queer- 
sounding names, is of no consequence 
whatever from the citizen's point of 
view. The single thing to be decided 
is, by which system of illumination is 
traffic in the streets most facilitated? 
To be sure, the illuminating engineer 
knows that this judgment depends up- 
on intensity of illumination, size of 
the actual or apparent source, _in- 
trinsic brilliancy, and various other 
technical considerations. While the 
citizen does not know the _ various 
elements making up good illumination 
he is quite as competent to judge of 
the actual result as the most erudite 
expert. 

The use of the single term candle- 
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power as a basis for 
therefore 
point of view. 
either conveys no 


lighting con- 
objectionable from 
To the citizen it 
meaning at all, or 
is assumed to refer to the degree and 
effectiveness of the illumination of 
which is very far from 
the truth. To the party furnishing 
the light it may refer to a certain 
type of lamp, or to intensity in a 
specified direction, or to the total flux 
of light, or to the lower hemispherical 
flux. The use of a term in a contract 
upon which payments are to be based 
which even to those familiar with the 
technology of the subject may have 
any one of a half-dozen meanings, 
and to the layman either no meaning 
at all or a meaning apart from any 
understood by the engineer, 
is manifestly opposed to the requisite 
of definiteness which should be the 
first aim in the wording of all con- 
tracts. Beyond doubt there is no term 
any pretense to scientific ac- 
that is capable of so many 
constructions, and is so loosely used, 
term candle-power; and until 
competent authority has given 
fixed meaning, and this meaning 
has become reasonably familar’ to 
dealing with the subject, the 
only safe way is either to omit it 
altogether from the phraseology of or 
legal documents or carefully and rig- 
idly define the particular sense _ in 
which it is used in each case. 
In view of the controversies 
have from the unjustified 
careless use of the 2,000-c.p. rating for 
and the self-evident need 
of greater accuracy in the terms used 
to designate the performances of light 
sources, it is astonishing to find a 
present tendency on the part of manu- 
facturers to. still further befog the 
situation. Compared with the com- 
mercial rating of an incandescent 
electric lamp by its wattage, the des- 
ignation of an are lamp of a particular 
type as a 2,000-c.p. light is definite and 
Furthermore, the 2,000-e.p. 
fiction had the excuse of having orig- 
inated innocently, which is more than 
can be said of the watt-rating fallacy. 
The advantages of smaller units for 
street lighting in the uniformity of 
illumination produced are indisputable. 
This fact, in connection with the 
equally indisputable fact that incan- 
descent lamps of far higher efficiency 
than the carbon filament type are des- 
tined soon to become commercially 
practical, must have a wide influence 
in the near future on methods of elec- 
tric street lighting contracts of the 
near future. The designation of such 


tracts is 
any 


the streets, 


of those 


having 
curacy 


as this 
some 


it a 


those 


that 


arisen and 


are lamps, 


Sane, 


lamps by their wattage alone is un- 
fair alike to the consumer and pro- 
ducer, and is therefore inevitably 
bound to become a source of conten- 
tion and dissatisfaction if persisted in. 
The satisfied customer is the one who 
receives what he pays for, judged from 
his point of view. The citizen buys 
light, not for the sake of the light it- 
self, but for the illumination that it 
produces. When the aldermen in 
Colorado Springs directed their efforts 
to obtaining all the light that 
they could for the money, they were 
doing exactly right from their point 
of view; by “light” they mean “illum- 


solely 


‘ination’; and so long as they got bet- 


ter illumination, or, as they would 
have expressed it, more light, for a 
given sum, or at a less rate than be- 
fore, they were quite satisfied to let 
the producing company have what- 
ever advantages might be obtained 
from any improvements in the ways 
and means of producing illumination. 


What, then, is to be substituted 
for this generally discredited and am- 
biguous term “candle-power’? In the 
present state of the art of illuminating 
engineering the answer to this ques- 
simple; the foot-candle as a 
unit for measuring illumination is a 
strictly definite term without possi- 
bility of misconstruction or ambiguity. 
The single objection to the use of this 
term has been the want of practical 
means of measuring illumination; but 
happily this condition no longer exists. 
There are at the present time three 
or four instruments for measuring 
illumination which compare very fav- 
orably with the most approved instru- 
ments for measuring intensity of 
light or ‘“candle-power.” It only re- 
mains, then, to specify the direction in 
which the illumination is to be meas- 
ured; that is, either on a horizontal 
or a vertical plane, or on a;plane per- 
pendicular to the principal rays at 
the point measured. The measure- 
ment of illumination is something 
which the layman of ordinary intelli- 
gence can quickly comprehend, and 
the matter therefore of determining 
whether or not a contract is being 
carried out is capable of direct veri- 
fication by the citizen or official with- 
out the indirect method of referring 
the matter to an expert; and expert 
testimony in legal controversies is 
notoriously unsatisfactory. The ex- 
pert on illumination should be used 
like the doctor or lawyer—to prevent 
trouble rather than cure it. 


tion is 


The lessons to be learned from the 
Colorado Springs controversy in re- 
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gard to the drawing of lighting con- 
tracts are: 

If the term “candle-power” is to be 
used at all, its exact meaning as used 
in the particular contract should be 
carefully defined. 

Illumination, measured in foot- 
candles, is a more scientific, exact 


and generally satisfactory basis for 
a contract than light. 

The watt consumption of a lamp 
should never be used as a measure of 
its light-giving power. 

Every lighting contract should be 
examined and approved by a com- 
petent illuminating engineer. 


SEWAGE DISPOSAL BY BIOLOGICAL PROCESSES. 


By John Duncan Watson, M 


_ Mr. John Duncan Watson, M. Inst. 
C. E., is the Engineer of the Birming- 
ham, Tame and Rea District Drain- 
age Board, Tyburn, near Birmingham, 
England, and he presented the infor- 
mation contained in this paper to the 
section on waterworks, sewers and gas 
works of the Engineering Conference 
held under the auspices of the Insti- 
tution of Civil Engineers of Great 
Britain in London on June 21, 1907, 
from notes taken in the line of his 
duties, which make him familiar with 
the method of treating Birmingham, 
Eng., sewage by means of _ settling 
septic and separating tanks and per- 
collating filters. 

No matter by what method the tank- 
liquor is prepared for oxidation and 
nitrification on a biological filter, it 
is desirable that it should be rendered 
as free from suspended matter as 
possible. It is possible to reduce the 
suspended solids in septic liquor from 
29.1 to 6.1 parts per 100,000 for the 
sum of 2s. per million gallons treated. 

The tank capable of effecting the 
above result had the Dortmund tank 
for its prototype, but it is essentially 
different, both as regards principle of 
construction and form. 

The Birmingham tank is pyramidal 
in shape, with vertical walls rising to 
the surface in the form of a square. 
The sewage is made to enter the tank 
by a submerged pipe, the downward 
velocity being 1 to 2 ft. per second. 
As it emerges from the mouth of the 
pipe, it spreads out laterally and as- 
cends to the square portion of the 
tank at a gradually decreasing veloc- 
ity, the average velocity throughout 
being 7 ft. per hour. As this velocity 
approximates to the falling velocity 
of the particles in suspension, the ten- 
dency is for the later to separate out 
and collect in that region of the tank 
between the mouth of the inflow pipe 
and the apex or bottom of the pyra- 
mid. The sludge-pipe terminates in 
a sump at the bottom, and whenever 
the pipe is opened by operating the 
sluice-valve, the sewage effluent 
ceases to ascend, or it may even be- 
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come a downward flow precipitating 
the suspended matter towards’ the 
mouth of the sludge-pipe. The sludge 
or irreducible residuum of the septic 
process in this tank amounts to 1.027 
tons of dry solid matter per million 
(imperial) gallons treated, and may 
be removed and buried for 8d. per 
millton gallons, a figure that includes 
sludge main and labor, but excludes 
rent of land. The cost of an installa- 
tion of the tanks of a sufficient ca- 
pacity to effect the necessary reduc- 
tion of suspended matter amounts to 
£520 per acre of bed supplied. 


A biological filter should be _ con- 
structed, whenever posible, on the 
percolation principle; it should rest 
on a concrete floor laid with an in- 
clination towards an effluent-channel. 
Before the surface hardens it is ag - 
visable to lay thereon an_ aerating 
tile or false floor capable of sustain- 
ing the medium. The chief purpose of 
the aerating tile is to allow the free 
exit from the bed of all matter in sus- 
pension, whether due to disintegration 
or imperfect washing of medium, and 
to admit of the natural evacuations of 
the bed itself, such as colloidal mat- 
ter, hydrated oxide of iron, sand, liv- 
ing and dead bodies of organisms, 
ete.; but the aerating floor also—as 
its name implies—provides for a freé 
passage of air from end to end of the 
bed. 

A percolation bed should be a per- 
manent structure that requires no re- 
newal, and little or no displacement of 
medium for cleansing purposes, and 
this can be obtained only by the em- 
ployment of good rock or other equal- 
ly durable material. The qualities 
next in desirability are roughness of 
surface, and pieces that approximate 
to cubes, so to prevent the particles 
from uniting too closely. Observe 
those conditions, and almost any me- 
dium will answer the purpose of pro- 
viding a habitat for the bacteria. The 
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accompanying table shows that no 
merit attaches to medium substance 
per se, and the beds which I am now 
constructing contain various kinds 


of stone (including gravel) and hard 
slag from different places, mixed to- 
gether indiscriminately. 


It must be admitted that the smaller 
the medium the more perfect the ef- 
fluent depth for depth, but there are 
other and more important considera- 
tions than to obtain a perfect effluent. 
A perfect effluent is not an ideal one; 
the ideal is to obtain by natural means 
an effluent which will not putrefy, 
and which will continue to improve 
when it is discharged into a stream; 
this, when a strong sewage has to be 
purified, can be done for little more 
half the cost by adopting large 
instead of small medium. Compare 
bay 7 with bay 6 of bed No. 5 on the 
table accompanying this note, and it 
will be seen that bay 7 (small) was 
at work for only one-half of its time, 
whereas bay 6 was at work 94 per 
cent. of the full time. The cost of 
purifying one million (imperial) gal- 
lons was £3 7s. 3d. against £1 12s. 8d. 
in favor of bay No. 6. 

No doubt the purification obtained 
was greater in the case of bay No. 7, 
but what of that when both effluents 
were non-putrescent? 

It cannot be too often reiterated 
that what may be a suitable medium 
for one sewage may be quite unsuit- 
able for another. The character of 
the effluent desired, the depth of the 
percolation bed, the quantity of sew- 
dealt with, the periods of 
necessary, and the facilities for 
removing suspended solids, all have 
a direct and reciprocal bearing on the 
selection of the most suitable size for 


media. 


than 


age to be 


rest 


One of the most important questions 
to consider is the best way to dis- 
sewage over the surface of a 
will probably be admitted, 
that the ideal to be aimed at is an 
imitation of rainfall. The fixed spray 
jet breaks up the liquid into fine par- 
better than any other method 
hitherto adopted, but it fails to dis- 
tribute an equal quantity over the sur- 
this respect it is inferior to 


tribute 
bed, and it 


ticles 


face. In 


a power-driven distributer, whether 
it rotates round a circular bed _ or 
travels up and down a rectangular 
one; on the other hand, it is much 
cheaper, e. g., spray jets cost (initial 
outlay) £500 per acre against any- 
thing between £1,000 and £4,000 re- 
quired to install moving distributors, 


reference to column 4 will show 
time may be wasted owing 


and 


how much 
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to the repairs required by a mechan- 
ical apparatus. Now if it could be 
shown that the moving distributers 
were instrumental in producing bet- 
ter results, I should be the last to dis- 
parage the use of the traveling dis- 
tributer on large works; but it can- 
not. Compare the results from bed D, 
which is served by a Candy distrib- 
uter, with fixed spray jets on bed No. 
6. In both cases the medium is near- 
ly similar in size, the only difference 
being that bed D is 7 ft. deep, and 
bed No. 6, 6 ft. deep. The results 
show a purification of 83.6 in the case 
of bed D, against 80.4 in the case of 
bed No. 6, both non-putrescent’ ef- 
fluents. : 

For a considerable time I have been 
suspicious of crystalline effluents, 
feeling that they would some day re- 
sult in serious chokage in the bed 
itself. I have, therefore, encouraged 
effluents that contained as much or 
more suspended matter than was pres- 
ent in the sewage when applied to the 
surface, and, as this represented from 
7 to 8 parts per 100,000 of dry solid 
matter, it became necessary to arrest 
the solids before discharging them in- 
to the river. This was done by the 


Birmingham separator, constructed 
as already described. The cost is ls. 
4%d. per million (imperial) gallons 
treated; pumping silt and digging it 
into land, costs 6d. per million gallons 
more. 


The accompanying table contains 
facts culled from weekly reports pre- 
pared for my own information and 
guidance; in it and others of like 
nature ample justification will be 
found for inculcating caution in esti- 
mating the amount of strong sewage 
which an acre-bed 6 ft. in depth is 
capable of purifying. On an installa- 
tion of 20 acres of such beds at Birm- 
ingham, not more than _ 150,000,000 
(imperial) gallons of dry-weather flow 
can be efficiently purified; with an oc- 
casional augmentation of a like 
quantity for a very short period. 
Again, the table shows that the 
adoption of fine medium, although ca- 
pable of producing a slightly better 
effluent than large medium, is too 
costly to become popular; and lastly, 
the fixed spray jet for large works 
has not, so far, been seriously rivalled 
by the traveling distributer either 
for circular or rectangular beds. 
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The list of books for Engineers begun 
in the April number of MUNICIPAL ENGI- 
NEERING is continued. Suggestions of ad- 
ditions, corrections and changes are in- 
vited from our readers for insertion in a 
supplementary list. 

METAL AND WOODWORKING (Continued). 

C.D. Horner, Joseph G. Modern 
Milling Machines. 305 pp., 269 illustra- 
tions. 2 plates, $4.00. 

C. Horner, Joseph. Tools for Ma- 
chinists and Woodworkers. 340 pp., 
456 illustrations. $3.50. 

Cc. Ellis, Geo. Modern Practial Car- 
pentry. 390 pp., plates and illustra- 
tions. Net, $5.00. 

C. Shaw, Thos. R. Machine Tools 
for planing, shaping, slotting, drilling, 
boring, milling, wheel cutting, ete. 676 
pp., 467 figures. $6.00. 

A.C. Aughtie, Herbert. Practical 
Pattern Making. 166 pp., 237 figures. 
$1.60. 


MUNICIPAL AND SANITARY ENGINEERING. 

Cc. D. American Steam and Hot Wa- 
ter Heating Practice. Net, $4.00. A 
selected reprint from descriptive ar- 
ticles from the “Engineering Record.” 


C.D. Baker, M. N. Municipal En- 
gineering and Sanitation. Net, $1.25. 

C.D. Carpenter, Rolla C. Heating 
and Ventilating Buildings. LIllustrat- 
ed. $4.00. 

B.D. Chapin, Charles V. Municipal 
Sanitation in the United States. Net, 
$5.00. 

D. Elliott, Charles G. Engineering 
for Land Drainage. Illustrated. $1.50. 
A manual for laying out and construct- 
ing drains for the improvement of ag- 
ricultural lands. 

D. Folwell, A. Prescott. Sewerage. 
Illustrated. $3.00. The designing, con- 
struction and maintenance of sewerage 
systems. 

B. Frankland, P. Bacteria in Daily 
Life. Net, $1.75. 

D. Fuertes, James H. Water and 
Public Health. Illustrated. $1.50. 
The relative purity of waters from 
different sources. 

B. Gerhard, William P. Sanitary 
Engineering. Net, $1.25. 

B.C. Goodhue, W.  F. Municipal 
Improvements. Illustrated. $1.75. A 
manual of the methods, utility and 
cost of public improvements for the 
municipal officer. 
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Cc. Lawler, James J. Modern 
Plumbing, Steam and Hot Water 
Heating. Illustrated. $5.00. A new 
and practical work for the plumber, 
the heating engineer, the architect 
and the builder. 

B.C. Price, George M. Handbook 
on Sanitation. Illustrated. Net, $1.50. 
A manual of theoretical and practical 
sanitation. For students and physi- 
cians; for health, sanitary, tenement 
house, plumbing, factory, food and 
other inspectors; as well as for all 
municipal sanitary positions. 

B.C. Richards, Ellen H. and Wood- 
man, Alpheus C. Air, Water and Food 
from a Sanitary Standpoint. $2.00. 

B.C. D. Sedgwick, W. T. _ Princi- 
ples of Sanitary Science and the Pub- 
lic Health. Net, $3.00. 

C.D. Turneaure, F. E. and Russell, 
H. L. Public Water Supplies. Re- 
quirements, resources and the  con- 
struction of works, with a chapter on 
pumping machinery by D. W. Mead. 
$5.00. 

Cc. Starbuck, B. M. 
Illustrated. 392 pp., 


Modern Plumb- 
ing. 55 plates. 
$4.00. 

D. Vernon-Harcourt, L. F. Sani- 
tary Engineering with Respect to Wa- 
ter Supply and Sewage Disposal. 419 
pp., 287 illustrations. Net, $4.50. 

C.D. McCullough, Ernest. Engi- 
neering Work in Towns and Small Cit- 
ies. $3.00. 

D. Barnes, Howard T. Ice, Ice For- 
mation and Frazil. 200 pp., 40 illus- 
trations, $3.00. 

Cc. Henry, Alfred J. Climatology of 
the United States. 1,012 pp., 34 plates, 
6 figures. $10.00. 

C.D. Merriman, Mansfield. Ele- 
ments of Sanitary Engineering. 250 
pp. Net, $2.00. Water, sewers, garb- 
age and refuse. 

Cc. D. Robinson, Henry. Sewage 
and Sewage Disposal. 208 pp., 40 ta- 
bles. $3.00. Brief reports of experi- 
ence. 

SD. John F. J. Quasi- 
Public Corporation Accounting and 
Management. 199 pp., $5.00. 

B. C. Bashore, Dr. Harvey B. Out- 
of Practical Sanitation for stu- 
dents, physicians and sanitarians. 208 
pp. Net. $1.25. Excellent in its field. 

Cc. Booth, Wm. H. Water Softening 
and Treatment. English Practice. 308 
pp.. 92 illustrations. Net, $2.50. 

Cc. Wehrenpfenning, Edmund. The 
Analysis and Softening of Boiler Feed 
Water. German practice. 290 pp., 171 
figures. Net, $4.00. 

C.D. Allen, John R. 


Mulhall, 


lines 


Notes on 


Heating and Ventilation. 
figures. $2.00. 

C.D. Snow, Wm. G., and 
Thos. Ventilation of Buildings. 
50 cents. 

C.D. Parsons, H. de B. The Dis- 
posal of Municipal Refuse. 186 pp., 
73 illustrations. $2.00. 

C.D. Venable, Wm. Mayo. Garbage 
Crematories in America. 200 pp., 45 
illustrations. $2.00. 

Cc. Branch, Joseph G. Heat and 
Light from Municipal and Other 
Waste. 305 pp., 56 illustrations. $3.00. 

C.D. Thomas, J. W. The Ventila- 
tion, Heating and Lighting of Dwell- 
ings. 284 pp., 72 illustrations. $2.00. 


152 pp., 34 


Nolan, 
83 pp., 


RAILROADS. 

D>. Atle G& F. Railroad Curves 
and Earthwork. Net, $2.00. 

D. Berg, W. C. Buildings and 
Structures of American Railroads. II- 
lustrated. $5.00. 

c.D. Adams, B. B. The Block Sys- 
tem of Signaling on American Rail- 
roads. Net, $2.00. Describes methods 
and appliances; the best book on the 
subject. 

Cc. Blackall, R. H. Air Brake Cate- 
chism. Net, $2.00. 


C.D. Camp, W. N. Notes on Track. 
Illustrated. Net, $3.75. Construction 
and maintenance. 

B.C. Forney, M. N. 
the Locomotive. $3.50. 
of the locomotive is intended for a 
large class of readers, among whom 
are all kinds of railroad officers and 
employees, consisting of locomotive 
engineers, firemen and the many dif- 
ferent kinds of mechanics employed in 
railroad shops and in the construction 
of locomotives and other railroad ma- 
chinery and material. Besides these 
there are many amateur’ engineers, 
students and persons interested  di- 
rectly, or indirectly, in railroads, and 
a not inconsiderable class who are al- 
ways seeking information on all sub- 
jects whatsoever. . 

D. Godwin, H. C. Railroad Engi- 
neer’s Field Book and _ Explorer’s 
Guide. Flexible morocco. $2.50. For 
use on locating and exploring surveys. 

O. Goss, W. F. M. Locomotive 
Sparks. Illustrated. $2.00. 

C.D. Hall, W. E. Car Lubrication. 
$1.00. 

D. Henderson, G. P. 
Operation. Illustrated. Net, $3.50. A 
modern comprehensive’ treatment of 
the principles underlying the action 
of a locomotive. A technical and prac- 
tical analysis. 

D. Langdon, W. E. The Application 


Catechism of 
The catechism 


Locomotive 








BOOKS FOR ENGINEERS. 177 


of Electricity to 
Illustrated. $5.00. 

B.C. McShane, E. Locomotive Up 
to Date. Fully illustrated. $2.50. A 
good book for engineers, firemen and 
those having to do with construction 
and repairs. 

C.D. Modern Locomotives. Tllus- 
trations, specifications and details of 
typical American and European steam 
and electric locomotives. With numer- 
ous illustrations. $7.00. 

C. Meyer, J. A. G. 
motive Construction. 
ed. $10.00. 

B.C. D. 
Railway. 


Railway Working. 


Modern Loco- 
Fully illustrat- 


Pangborn, J. C. The World’s 
Historical, descriptive. illus- 
trative. Illustrated. Net, $7.50. A com- 
plete history of the development of 
railroad track and equipment. 

C.D. Pettigrew, William Frank, and 
Ravenshear, Albert F. A Manual of 
Locomotive Engineering. With an 
historical introduction. With 9 plates 
and 287 illustrations. Net, $6.00. A 
practical text-book for the use of en- 
gine builders, designers and draughts- 
men, railway engineers and students. 
With a section on American and Con- 
tinental engines. 

C. Reagen, H. C. Locomotives; 
Simple, Compound and Electric. 2.50. 

D. Searles, W. H. Field Engineer- 
ing. Flexible leather. $3.00. A hand- 
book of the theory and practice of 
railway surveying, location and con- 
struction. 

B.C. Sinclair, Angus. Locomotive 
Engine Running and Management. II- 
lustrated. $2.00. 

D. Tratman, E. E. R. 
Track and Track Work. Net, $3.00. 


D. Wellington, A. M. The Econo- 
mie Theory of the Location of Rail- 
ways. $5.00. A standard of reference 
and an analysis of the conditions con- 
trolling the laying out of railways to 
effect the most judicious expenditure 
of capital. 


Railway 


D. Lavis, F. Railroad Location, 
Surveys and Estimates. 270 pp., 73 
figures, 22 tables. $3.00. Author is a 
resident engineer on Pennsylvania 
Railroad tunnels. 

D. Henderson, Geo. R. The Cost 


of Locomotion Operation. 192 pp., 13 
illustrations. $2.50. 


Cc. Henderson, R. Ss. Railroad 


Curve Tables for one degree curve, 
100 foot chords, 69 pp., cloth $1.00, 
leather $1.50. 

C.D. Manual of Recommended 


Practice of Railway Engineering and 
Maintenance of Way, containing the 
definitions, specifications and  princi- 


ples of practice adopted and recom- 


mended by 
neering and 


American Railway Engi- 
Maintenance of Way As- 


sociation. 175 pp., $3.00. 
Henck, Field Book for Engineers, 
$2.50. 


Shunk, Field Book for Engineers. 

D. Stauffer, David M. Modern Tun- 
nel Practice, illustrated by recent 
work in U. S. and other countries. 314 
pp., 138 figures. Net, $3.50. 


Cc. D. Drege, J. A. Yards and Ter- 
minals and Their Operation. 285 pp., 
31 figures. $2.50. 

PERIODICALS. 

American Electrician, New York, 
weekly, $1.00. 

American Engineering and Railway 
Journal, New York, monthly, $2.00. 

American Machinist, New York, 
weekly, $4.00. 

Architectural Record, New York, 
monthly, $3.00. 

Automobile, New York, weekly, 
$2.00. 

Brick Builder, Boston, monthly, 
$5.00. 

Cassier’s Magazine, New York, 
monthly, $3.00. 


Cement and Engineering News, Chi- 
cago, monthly, $2.00. 

Compressed Air, New York, monthly, 
$1.00. 


Compressed Air, Cleveland, monthly, 
$1.00. 

Electrical World, New York, week- 
ly, $3.00. 

Electrochemical and Metal Industry, 
New York, monthly, $2.00. 

Engineer, London, weekly, $10.00. 

Engineer, Cleveland, semi-monthly, 
$1.00. 

Engineering, London, weekly, $10. 

Engineering and Mining Journal, 


New York, 
Engineering 
monthly, $3.00. 
Engineering News, New York, week- 


weekly, $5.00. 


Magazine, New York, 


ly, $5.00. 

Engineering Record, New York, 
weekly, $3.00. 

Engineering Review (Heat and Ven- 
tilation), New York, monthly, $1.00. 

Forestry and Irrigation, Washing- 
ton, monthly, $1.00. 

Foundry, Cleveland, monthly, $1.00. 

Horseless Age, New York, weekly, 
$2.00. 

Ice and _ Refrigeration, Chicago, 
monthly, $2.00. 

Illuminating Engineer, New York, 
monthly. 

Iron Age, New York, weekly, $5.00. 

Irrigation Age, Chicago, monthly, 
$1.00. 

Machinery, New York, monthly, 
$1.00. 
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PUBLIC UTILITIES LAWS. 


The regulation of corporations by 
state governments is a subject which 
has received frequent attention in 
MUNICIPAL ENGINEERING during the 
past ten or twelve years, particularly 
the regulation of corporations oper- 
ating public service industries. There 
has been much general discussion of 
the subject, which has_ resulted in 
some legislation during the past year 
which is said to be new and is new in 
the sense that the details of the acts 
are new. There has been in existence 
for over twenty years a successful ex- 
ample of the principles and much of 
the practice now to be applied to cer- 
tain classes of corporations in certain 
states. That these prinicples are now 
in fair way to be applied more gener- 
ally is a most satisfactory result of 
the discussions of the subject and 
of the changing attitude of the public 
due to the wider spread knowledge of 
the value of the process which is the 
direct result of these discussions. 

The Massachusetts Board of Gas 
and Electric Light Commissioners has 
been in existence for some twenty- 
four years and has under its charge 
the gas and electric light plants of 
the state, whether municipal or pri- 
vate. It can revise rates, determines 
amount and character of investments 
and form, amount, price and rate of 
interest of securities issued, requires 
detailed reports of operations and 
financial conditions, and in nearly 
every respect controls the operations 
of the corporations and their rela- 
tions with their customers. The laws 
under which the commission acts are 
modified from year to year, generally 
to their improvement, and the powers 
of the commission have generally been 
increased. Thus in 1906 an act to 
prevent stock and debt watering in 
the consolidation of public service 
corporations was passed, also an 
amendment relative to the setting 
aside of a sum to provide for deprecia- 
tion of municipal gas and electric 
plants. It will be noted that but two 
classes of public service industries 
are included in this commission’s field. 

Some severteen years ago the first 


steps in the same direction were taken 
by the state of New York. These re- 
sulted later, in the railroad commis- 
sion, the commission of gas and elec- 
tricity, which was created but three 
years ago, the inspection of gas 
meters and the rapid transit railroad 
commission having various degrees of 
control over the activities in their 
fields. All these laws have now been 
codified and combined, with amend- 
ments and additions in the new Public 
Service Commission Law of New York. 


This law provides for two commis- 
sions to take care of the same classes 
of public utilities, one having juris- 
diction over the metropolitan district 
and the other over the state at large, 
excepting the city of New York. 

These commissions have control of 
railroads, street railroads, and other 
common carriers, gas and_ electric 
light, heat and power and the metro- 
politan commission has’ particular 
charge of the rapid transit compan- 
ies of the city. They control the qual- 
ity of and charge for service of rail- 
roads, many details being adopted 
from the national laws. They fix 
forms of report of common carriers 
as to all operations, physical and 
financial, investigate operations, fix 
rates and quality of service, order 
changes, fix forms of accounting, of 
franchises, of issues of securities, etc. 
They have similar powers over gas 
and electric light companies, most of 
the provisions being similar to those 
in operation in Massachusetts. 

There is little which materially dif- 
fers from the _ practice in Massa- 
chusetts except that common carriers 
are added to gas and electric corpora- 
tions in the list of those regulated by 
the law. 

For some eight or nine years the 
state of Wisconsin has had a Railroad 
Commission and a Tax Commission 
which have been given additional pow- 
ers from time to time, until they now 
have power to regulate service, qual- 
ity and price, stop abuses, and in gen- 
eral regulate the operations of the 
railroads. The tax commission has 
made a physical valuation of the 
steam railroads of the state and is 
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now engaged upon a valuation of the 
electric roads for purposes of taxa- 
tion and for the purposes of the rail- 
road commission. 

The new Public Utility Law, pub- 
lished July 10, 1907, adds to the duties 
of the Railroad Commission similar 
control of public utilities, including 
heat, light, water, power and tele- 
phone service, whether operated by 
private or municipal corporations. 
Quality of service, rates, methods of 
construction, forms of accounts and 
reports, allowances for depreciation, 
divisions of profits, methods of meas- 
urement of service, are all under the 
control of the Commission and details 
of the practice, powers of enforce- 
ment and penalties. both for public 
and private corporations are set forth 
in full in the law. The Commission 
must value the property of every pub- 
lic utility, using the work of the 
Board of Assessment if it so desires, 
and must supervise the transfer of 
such utilities from private to public 
ownership. 

The Wisconsin law is somewhat 
more detailed in some respects than 
the others mentioned, but is based 
on practically the same principles. It 
will be noted that heat, power and 
telephone companies are added to the 
New York list and that the railroads 
were already under the same control 
as in New York. 

It will be seen that the tendency to 
increase the powers of the _ public 
utility commissions and to extend 
their fields is becoming quite pro- 
nounced; also that the states in which 
this expansion has occurred have had 
similar laws in operation for some 
years, so that they have considerable 
experience on which to base the pro- 
visions of the acts. Their work has 
passed the experimental stage, at least 
in large part, and it only remains to 
apply to their large fields the methods 
and forms of procedure already well 
developed. 

It is probable that the publicity 
given to the work done in these states 
through the general discussion of the 
new forms and applications of the 
laws, especially in New York and 
Wisconsin, will result in the exten- 
sion to other states of the efforts to 
put public utilities under the control 
of representatives of the people, care- 
fully chosen for their qualifications 
for the work. The question of munic- 
ipal ownership does not arise in this 
connection except so far as there may 
be differences in practice on account 
of differences in conditions. 

Perhaps a few years of experience 


with expert state control will show 
that this question of ownership is of 
secondary importance, good _ results 
being obtained under expert and dis- 
interested supervision under either 
form of ownership. 





RATES FOR WATER SERVICE. 


The address of President Maury be- 
fore the American Water Works Asso- 
ciation, which is reproduced elsewhere 
in this number of MUuUNICIPAL EN- 
GINEERING, is an eminently satisfac- 
tory discussion of the subject of rates 
for water service and one whose prin- 
ciples can safely be followed in the 
determination of the proper rates for 
a given locality. 

In almost every instance it holds 
closely to the principle of conformity 
of rates to cost of service under the 
safe and sane definition of cost of 
service which the author has laid 
down. In one or two instances, how- 
ever, he has departed from this prin- 
ciple and attention should be called 
to these exceptions. Thus in the dis- 
cussion of rates for private fire pro- 
tection service the paper proposes a 
minimum rate for the smallest size of 
fire-service pipe and larger rates for 
larger service pipes, the rates for 
each size of fire service pipe to bear 
some approximately uniform relation 
to the special benefits derived by the 
private interests protected. Strict ad- 
herence to the fundamental principle 
of the paper would modify the word- 
ing of this sentence, although it would 
not modify the fact that there would 
be some relation of rates to special 
benefits if the rates were fixed with 
direct reference to the cost of the 
service. 

This private fire protection service 
seems to the writer to be based on the 
same principle as public fire protec- 
tion service, and if strict adherence 
to the principle of dependence of 
rates on cost of service is required, 
the basis of the rates should be the 
meeting of the extra charges due to 
enlargement of pipes and pumping 
apparatus to put the system in readi- 
ness to meet the possible demands up- 
on it. The number of public _ fire 
hydrants equivalent to the _ service 
actually supplied might be consider- 
ed a measure of the rate to be 
charged, with such modifications as 
deduction of fixed charges on hydrant 
cost when offset by extra cost of in- 
spection, and other like details. The 
installation of sprinkler services and 
some other private fire protection de- 
vices undoubtedly benefits the city 
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fire service as well as the private fac- 
tory, but the adjustment of this bene- 
fit should be through a transfer of 
charge from private to public fire 
service, rather than a straight reduc- 
tion of the rate for the private fire 
service. 

The large branches from the mains 
required for private fire services, like 
large branches for hydraulic elevator 
service or other private services using 
large quantities of water, have a fixed 
charge for insurance which the writer 
has never seen mentioned and which 
has never been applied to his knowl- 
edge, though the equity of the charge 
was demonstrated in a great confla- 
gration coming under his observation 
and is doubtless equally well shown 
in others. Even if these large con- 
nections have individual valves the 
destruction and the piling up of debris 
in a conflagration open the pipes and 
prevent access to the shut-off valves, 
so that a very few such open connec- 
tions take off the pressure in the 
mains and may almost or quite de- 
stroy the value of the water supply 
system in the particular locality for 
fire protection service. Larger mains 
and greater pumping capacity are the 
only insurance against such accidents. 
In determining the cost of private fire 
services this should be taken into ac- 
count. 

It should also be taken into account 
in fixing the sliding scale for large 
users of water, for the necessary 
charge for this insurance will  in- 
crease the cost of service to such 
large consumers and therefore’ the 
sliding scale of rates for measured 
water advocated toward the end of 
the paper should not approach too 
closely to the actual cost of lifting the 
water. That is to say, the profits from 
the patronage of large consumers may 
not be so great as they would at first 
glance appear to be. 

Of course much of the paper de- 
scribes ideal rather than actual con- 
ditions and so do the above  para- 
graphs, but it is such discussions of 
the principles which will take us 
gradually away from the guess-work 
basis of the past, which has given us 
inequities of rates only excusable on 
the ground of ignorance of the prin- 
ciples so clearly stated in Mr. Maury’s 
address. 


THE GOOD ROADS MOVEMENT. 


The Office of Public Roads of the 
U. S. Department of Agriculture has 
been issuing at frequent intervals cir- 
éeulars giving statistics regarding 
public roads in various states, showing 





the mileage of public roads surfaced 
with various materials and the expen- 
ditures in a year for road repair and 
construction by counties. The statis- 
tics are all for the year 1904 so that 
comparisons can be made readily and 
although not the latest information the 
variations from year to year are so 
slight that the comparisons are very 
nearly accurate if considered as ap- 
plied to present conditions. 


In the 27 circulars regarding 27 
states, which have been received, it is 
shown that the mileage of roads per 
square mile of area varies from 90.086 
in Utah to 2.21 in Pennsylvania. The 
percentages of these roads which have 
been improved vary from 0 in Okla- 


homa to 35 in Indiana. This makes the 
mileage of good roads per square mile 


of area vary from 0 in Oklahoma to 
0.134 in Illinois, 0.224 in Kentucky, 
0.315 in New Jersey, 0.603 in Ohio and 
0.665 in Indiana. New York and Mas- 
sachusetts are the only _ state-aid 
states not reported upon and _ they 
would probably fall respectively below 
and above New Jersey in the table. 
The mileage of roads per inhabitant 
and the mileage of improved roads per 
inhabitant is given in the accompany- 
ing table as a matter of some interest. 
In making comparisons numerous fac- 
tors must be taken into account be- 
sides the bare figures in the columns. 
Indiana has but 105 inhabitants per 
mile of road, Ohio 177, Kentucky 226, 
Maine 298, and Louisiana, Nebraska, 
New Mexico, and Oklahoma are in the 
region beyond comparison in this way. 


Expenditures per mile of road are 
also of doubtful utility for purposes 
of comparison, especially when they 
include, as do the figures in the table, 
the expenditures for repair and main- 
tenance of improved and unimproved 
roads and for construction of new 
roads. The expenditures per inhabi- 
tant show a tendency toward uniform- 
ity. Over two-thirds of the states lie 
within the range of $1 variation from 
68 cents to $1.68. Those outside are 
Idaho, which has a low expenditure 
per mile of road, but on account of 
sparse population has a high expendi- 
ture per inhabitant; Indiana, which, 
notwithstanding the construction of 
about a thousand miles of new road 
each year is but little above the upper 
limit; Maine, which has the highest 
expenditure per inhabitant and a rath- 
er high expenditure per mile of road, 
although it has a low mileage per 
square mile of area, with 9 per cent. 
of the mileage improved; New Jersey, 
which expends nearly three times as: 
much as Ohio and four times as much 














as Indiana per mile of road, including 
the $250,000 appropriated by the state 
and nearly $900,000 appropriated by 
subdivisions of the state for new con- 
struction, but, on account of dense 
population rises but little above the 
upper limit per inhabitant; North Da- 
kota and Oklahoma, which are similar 
to Idaho; and South Carolina, which is 
somewhat below the lower limit. 

If all the columns are taken under 
consideration at once the reasons for 
the general reputations of the roads 
of the various states may be approxi- 
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ods of construction adopted. It may 
well be true that the reduction in cost 
of maintenance on account of the large 
proportion of improved roads makes 
possible the expenditure of the large 
sums, some $2,000,000 a year, for new 
construction without very greatly in- 
creasing the cost per mile of road or 
per inhabitant above the average of 
the other states. New Jersey does not 
expend as much money on new roads 
per year as Indiana, but the mileage 
is so much less that the average cost 
per mile is much higher. 
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mated, if one has at the same time 
some knowledge of topography. 

The table strengthens the conclusion 
reached in an article which appeared 
in the August number of MUNICIPAL 
ENGINEERING and which has been stat- 
ed once or twice in earlier volumes, 
that the Indiana method of construct- 
ing and paying for roads is the most 
economical under present conditions 
and in the present stage of develop- 
ment. The comparatively low cost of 
new roads is due in part to the large 
supplies of gravel and stone, but also 
largely to the system and the meth- 





The materials reported as being used 
for road surfaces, Oklahoma having no 
improved roads, are gravel in all states 
listed but Nebraska; stone in all 
states listed but Louisiana, Mississippi, 
Montana. New Mexico, South Carolina 
and Wyoming; oil in California; shells 
in Florida, Georgia, Kansas, Louisiana, 
Maryland, Mississippi, New Jersey, 
South Carolina; sand-clay mixtures in 
Florida, Georgia, Nebraska, South Car- 
olina; brick in Illinois and Ohio; slag, 
burnt shale and cinders in Illinois; 


gravel macadam, bituminous macadam, 
and asphalt in Ohio. 


Illinois and Ohio 
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are the only states reported which 
have any so-called permanent pave- 
ments outside the cities. Illinois has 
4.5 miles of brick pavement and Ohio 
has 95.25 miles of brick, 13.25 miles of 
bituminous macadam and 8 miles of 
asphalt. The lack of good materials 
in Illinois is indicated by the number 
of materials reported, which have been 
used experimentally. These include, 


besides gravel, stone and brick, 6 miles 
of burnt shale, 6 miles of slag and 1 
mile of cinders. The use of sand-clay 
mixtures in four states shows the char- 
acter of materials available in them 
also. These difficulties must be taken 
into account in estimating the progres- 
sive spirit of the states from a study 
of their road statistics. 
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CAUSE OF CRACKING OF CEMENT 
WALK. 

Will you please tell what is the 
cause of cement sidewalks cracking 
when they are laid with a mixture of 
one of cement and eight of creek 
washed gravel and top one of cement 
to two of sand. Concrete and top are 
machine mixed. The concrete is put 
in well and wet and covered with earth 
for 5 days and wet every other day. 

. W. NAGLE, 
Douglas, Ariz. 


The question does not state the na- 
ture of the cracks. If they are en- 
tirely through the walk the trouble 
is probably from poor foundation and 
the weakness of the concrete, for 
washed gravel probably has a greater 
percentage of voids than 1 in 8 If 
the cracking is simply hair cracking 
on the surface, reference may be made 
to the following articles in MUNICI- 
PAL ENGINEERING, which go into the 
matter in some detail. The August 
number has an article on page 108. 
There is an article on the subject by 
Albert Moyer in vol. xxx, page 8, and 
there are five articles in vol. xxxii, 
pages 24, 25, 177, 179 and 181 which 
consider the treatment of cement sur- 
faces to prevent hair cracking and to 
improve the surface appearance. These 
five articles are not directly applicable 
to cement sidewalks, but the others 
are. 





ANNUAL PRODUCTION OF CEMENT. 


Tell me where I can find an authori- 
tative report of the total yearly output 
of Portland cement in this country 
from 1880 till now? 

G. L., New York City. 


The “Handbook for Cement Users,” 
($3) or the “Directory of American 
Cement Industries,” ($5) give the in- 


formation desired. The column headed 
“Domestic Portland,” gives the actual 
consumption of domestic Portland ce- 
ment in the United States, i. e, the 
amount manufactured minus the 
amount exported. Previous to 1900 the 
amount exported was so small that 
the correction was not made, but for 
the year 1901 to the year 1905 the cor- 
rection is made. As the amount of ex- 
portation is less than one million each 
year except 1905, when it very slightly 
exceeded that figure, this is very near 
the product. Figures for 1906 show 
a production of 46,463,424 barrels. The 
exportation was 583,299 barrels, mak- 
ing the consumption of domestic Port- 
land cement 45,880,125. 

These figures are derived from the 
reports of production made by the U. 
S. Geological Survey, and the reports 
of exports and imports made by the 
U. S. Department of Commerce and 
Labor. 





QUALITIES OF SAND-LIME BRICK. 


Can you give the writer any infor- 
mation or references bearing on the 
subject of sand-lime brick? What is 
most desired is facts as to the weath- 
ering qualities of the material as 
well as its ability to resist any loads 
which may be brought upon it. 

E., St. Louis, Mo. 

The proceedings of the National As- 
sociation of Sand Lime Brick Manu- 
facturers give thorough discussions by 
experts of sand lime brick as a build- 
ing material. H. C. Duerr, Wilming- 
ton, Del, is the secretary of the As- 
sociation, and can supply the reports 
that have been printed, and other in- 
formation. There are two or three 
very good papers on the subject of 
sand-lime brick and tests of the same 
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in the volumes of proceedings of the 
American Ceramic Association. Prof. 
Edward Orton, Jr., Ohio State Univer- 
sity, Columbus, O., is the Secretary of 
the Association. 

There are many articles in MuNICI- 
PAL ENGINEERING on the subject, in 
particular an article on “Concrete and 
Sand-Lime Brick Building Materials” 
one on “Comparative Fire Tests of 
Sand-Lime Brick and Ordinary Brick,” 
one on “Sand-Lime Brick Manufacture 
and Use,” all in the number for Janu- 
ary, 1907; also in vol. xxiv, pages 218 
and 457, vol. xxv, pages 387, 240, 249 
and 454. Results of tests of strength 
are given in vol. xxvi, page 426, vol. 
xxiv, page 218, vol. xxv, page 244, vol. 
xxvii, page 34. 





ELECTROLYSIS IN REINFORCED 
CONCRETE. 


Since the publication of the August 
number, containing on page 111 an an- 
Swer to a question under the above 
heading, a paper before the American 
Institute of Electrical Engineers by A. 
A. Knudson, has come to the writer’s 
attention. This paper gives the re- 
sults of some experiments upon the 
conductivity of concrete and the dam- 
age to the steel reinforcement of con- 
crete. He finds that wet concrete is 
ten or fifteen times as good a conduc- 
tor of electricity as dry concrete and 
that when currents of electricity 
leave the steel reinforcing bars to pass 
through the concrete they not only 
corrode the steel at the point they 
leave it, which is practically of little 
moment, but they seem to produce a 
softening and disintegration of the 
concrete itself. In a sewer the electric 
connection of the reinforcing rods 
would reduce the number of danger 
points to those where the currents 
leave the sewer entirely. This can 
probably be done with little expense 
and a bonding of the reinforcing rods 
to the electrical conductor toward 
which the current is passing will prac- 
tically eliminate all danger. 





CONCRETE STAND PIPES. 


We would like some information re- 
garding the construction of concrete 
stand pipes, more especially the best 
reinforcement and its cost. We would 
also like to know the cost of _ steel 
standpipes and of 4- and 6-inch water 
mains and 7 2 


Kan. 


Buel and Hills’ “Reinforced Con- 
crete” ($5) gives many examples of 
reinforced tank and reservoir con- 
struction. The cement storage tanks 
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of the Universal Portland Cement Co., 
at South Chicago, Ill, are reinforced 
with plain round steel rods and Clin- 
ton wire netting. The water tower at 
Fort Revere, Mass., 50 feet high, is re- 
inforced with round plain vertical bars 
and horizontal hoops. Taylor and 
Thompson’s “Concrete, Plain and Re- 
inforced” ($5) also gives some exam- 
ples. The tank of the Little Falls, N. 
J., filter plant, 41 feet high, is rein- 
forced with twisted steel rods. The 
Milford, O., standpipe, 80 feet high, 
is reinforced with T bars in the base 
and placed vertically and in horizontal 
rings in the wall of the tank. An ar- 
ticle on this subject is in preparation 
for early publication in MUNICIPAL 
ENGINEERING. 

Prices of the plates used in making 
steel standpipes in August were 1.7 
and 1.95 cents per pound at Pittsburg 
and New York respectively. Cast-iron 
pipe, 4-inch, was $35 to $36 in New 
York and 6-inch was $34.50 to $35 per 
net ton. In Chicago prices were $1.50 
to $2 higher per ton. Recent bids in- 
dicate cost of double nozzle standard 
hydrants set as $45 to $55 each. 





TIME REQUIRED FOR CEMENT TO 
REACH MAXIMUM STRENGTH. 
Kindly state what length of time 
it takes for cement to attain its maxi- 
mum strength. Also whether it be- 
gins to deteriorate after reaching that 


eriod. 
. B. G., Tacoma, Wash. 


Good cement continues to improve in 
strength indefinitely after it has been 
put in place in concrete or mortar. 
Occasionally a fairly good cement will 
show an increase in strength under 
test for a short time and then some 
decrease followed by a slight increase. 
Some cements styled Portland after an 
increase for a short. time show a pro- 
gressive decrease resulting in a few 
observed cases in disintegration. Such 
cements have impurities either natural 
or acquired sufficient to take them out 
of the class of Portland cements and 
proper chemical examination would 
reject them. It is possible that the 
cements showing a temporary reduc- 
tion in strength are passing through a 
period of elimination of some objec- 
tionable material and will continue to 
improve thereafter, but the fact that 
such reduction in strength is observed 
in the test specimens is usually con- 
sidered sufficient to throw doubt on the 
acceptability of the cement showing 
it for the highest class of work re- 
quiring permanence and resistance to 
weather condtiions. 
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MAKERS OF SHINGLES OF VARIOUS 
MATERIALS. 

I wish to know of some substitute 
for wood shingles, suitable to put on 
roofs of houses in cities, and also the 
cost of it. 

I heard of a shingle made out of as- 
bestos and coming from Milwaukee 
I think. Could you get me the ad- 
dress of such a firm or any other hand- 
ling material of that kind. 

The regular wood shingles are $4.50 
per 1,000 in this town, and I need 
about 27,000. 

I would like to be able to do better 
if possible. 

T. S. G, Rosedale, Kan. 

The following addresses are from 
the latest edition of Hendrick’s “Com- 
mercial Register’ ($10): 

Asbestos Shingle, Slate and Sheath- 
ing Co., Ambler, Pa. 

Keasbey and Mattison Co., Ambler, 
Pa., (asbestos). 

Diamond Cement Machine Co., Desh- 
ler, O., (cement). 

Ludowici-Celadon Co., 138 Washing- 
ton St., Chicago, Ill, (flat terra cotta). 

Butler Mfg. Co., 1413 W. 10th St., 
Kansas City, Mo., (metallic.) 

Milwaukee Corrugating Co., Milwau- 
kee, Wis., (metallic.) 

Willis Mfg. Co., Galesburg, IIL, (me- 
tallic). 

There are many other makers of and 
dealers in metallic shingles in cities 
farther east than those mentioned. 

There are several makers of machin- 
ery for the manufacture of cement 
shingles who can give valuable infor- 
mation about the cost and method of 
manufacture of cement shingles. Pos- 
sibly it would pay to purchase a ma- 
chine. The U. S. Cement Machine Co., 
Deshler, O., has such a machine. 





INFORMATION ABOUT SIDEWALK 
CONSTRUCTION, 

Articles on sidewalks would interest 

me, concrete, brick or other material, 


and I should like to know about any 
copies of your publication containing 


such articles. 
E. Y. K., Glasgow, Ky. 

A full set of specifications for ce- 
ment walk construction will be found 
in vol, xxxi, p. 104. There is an article 
in the Question Department on p. 182 
of the same volume on foundation for 
cement walk. 

Sources of information about cement 
sidewalk blocks and machines for 
making them are named in vol. xxix, 
pp. 99, 100, 143, 294, 388 and 426. 

In vol. xxx, p. 432 is a set of speci- 
fications for sidewalk and sewer 
and building brick. 

An article in vol. xxix, p. 81, tell how 
to lay granitoid curb and gutter. 

The separation of top from base of 


cement walk is discussed in articles in 
vol. xxix, p. 294 and vol. xxvi, pp. 
168, 243 and 321. 

An article in vol. xxviii, p. 14 on 
sidewalk construction for small cities 
gives the general principles of design 
of sidewalks and_ specifications for 
board, brick and cement or granitoid 
sidewalks and descriptions of methods 
of laying them. Another article on p. 
89 of the same volume, by the same 
author describes methods of laying 
stone and brick sidewalks. An article 
on the practical work of constructing 
sidewalks will be found in vol. xxviii, 
p. 134, with some discussion of the 
same on pp. 137, 225, 311 and 378. The 
principles of design of walks are 
briefly stated in a short article in vol. 
xxviii, p. 380. 

Asphalt and bituminous’ concrete 
sidewalks are treated and methods of 
laying are described in vol. xxviii, p. 
383, and vol. xxi, p. 100. 

W. D. Faus gives his idea of stand- 
ard cement sidewalks specifications in 
vol. xxviii, p. 459. 

The cause of streaks in cement 
walks is discussed in vol. xxiv, p. 
434, vol. xxv. pp. 87 and 176 and vol. 
xxvi, p. 320. 

Specifications for laying cement 
walk are given in vol. xxv, p. 419. 

Other articles describing methods of 
making cement sidewalks and  pre- 
venting defects will be found in vol. 
iv, p. 197; x, p. 268s xiii, p. 99; xviii, 
p. 274; xix, 16 and 86; xx, pp. 87 and 
276; xxii, p. Zi; auxv, po. 428; zat, om 
246. 

Tar concrete sidewalks are consider- 
ed in vol. xviii, p. 308 and xxi, p. 100. 





AREA WAYS UNDER SIDEWALKS. 


Regarding the use of the area under 
sidewalks in business’ districts in 
cities. Is it common practice to per- 
mit abutting owners to use the area 
space in the larger cities, or is it re- 
served for public utilities? And where 
same is used how close to curb line 
should area wall be placed? Would it 
be advisable to build area wall to curb 
line and set curb on area wall and 
back up behind curb to top? Where 
area space is used is it customary to 
charge for same? Any information on 
this subject will be appreciated. 

OLD SUBSCRIBER, 
—————, Mont. 


It is very common to permit the use 
of the area under sidewalks by the 
owners of the adjoining property and 
in most cases without compensation 
to the city other than a license or per- 
mit fee. This is justified, especially 
in the east by the custom of consid- 
ering the street as belonging to the 
abutting property owners, subject to 
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the right of the public to unobstructed 
passage. The placing of gas and water 
pipes and conduits under ground in 
the street or sidewalks is an exten- 
sion of the right of the public to pass- 
age over the street and of the city to 
put drains and sewers under the sur- 
face, and companies as well as_ the 
municipality can do this under the reg- 
ulations of the municipality. 

The city charter usually gives the 
city the right to regulate the use of 
sidewalks in such language as the fol- 
lowing from the Indianapolis charter: 
For example: “To regulate the use of 
sidewalks and all structures in, under 
or over the same.” Such a provision 
can possibly be construed to permit 
the city to charge rental for the use 
of the space, though probably some 
courts in states where the street is 
considered to belong to the abutting 
lots would hold that such a provision 
would only give the city the power to 
regulate the use of the area under the 
sidewalks and charge reasonable fees 
for permits and inspections but no 
rental. 

The area wall can be under the 
curb line and extended up to actually 
form the curb in connection with the 
outer edge of the sidewalk, or it can 
be set back from the curb and not in- 
terfere with it. The city building or- 
dinance should provide for the approv- 
al of the plans for the area way by 
the building inspector or city  en- 
gineer and should prescribe the 
character and strength of the sidewalk 
structure covering the area way, also 
for inspection of the construction or 
at least of the completed structure, 
also for an indemnity bond relieving 
the city from liability from accident 
on account of defects in the construc- 
tion. 

There has been considerable discus- 
sion of the plan of using the space un- 
der the sidewalks for galleries in 
which pipes and conduits could be laid 
but it has amounted to little or noth- 
ing. Two reasons for this result may 
be stated. One, that it would require 
a duplication of pipes and a gallery 
under each sidewalk, and would prob- 
ably not include the sewers; the other 
that so many of the area ways are now 
taken up by the basements of the ad- 
joing buildings that it would be very 
difficult ot put the galleries through. 
The demand of the tall buildings for 
this space in their basements and sub- 
basements is quite irresistible under 
present circumstances. 

Can our readers help the inquirer 
by quoting the ordinances and cus- 
toms in their own cities? 


PUMP FOR LIFTING SAND FROM 
RIVER. 

Please inform us whether or not 
there is a sand pump manufactured 
that can be placed on the bank and 
draw sand from the river. If there is 
such a pump manufactured please 
state where, and the greatest dis- 
tance it will draw; also the greatest 
height it will lift, and what horse 
power boiler would be required to 
operate same. We are in the market 
for something on this order. Would 
accept a secondhand pump of the prop- 
er capacity but it must be in good 
first-class working condition. We are 
aware of the fact that we can buy 
sand pumps on steam boats’ with 
barges in connection to boat 
the sand to the docks, but 
an outfit of that kind will 
cost a great deal more money than 
we care to invest, for the reason the 
business does not require it. It would 
probably take ten years to get our 
money out of it. We have a very good 
quality of river sand here, but the con- 
tractors prefer bank sand as there is 
more loam in it and it requires less 
lime to make mortar than river sand. 
Our object is to start on a cheap scale 
so that we may be able to establish 
the use of river sand without taking 
any chances of losing very much money 
in the investment. 

C., LaSalle, Ill. 


A good centrifugal pump will do the 
work. It will be necessary to set the 
pump down near the level of the water, 
the nearer the better. The sand and 
water can be lifted easily from 30 to 
40 feet. The horse power required to 
operate the pump will depend on the 
size of pump, rate of running, length 
of suction pipe, height of pump above 
water and amount of lift. The cata- 
logues of centrifugal pump makers 
will give the dimensions of pumps and 
horsepower required for various lifts. 
The same pumps that are used on the 
boats mentioned can be used on shore, 
but they will soon take out the sand 
within reasonable length of suction 
pipe and must then be moved. The 
pump might then be put on a boat and 
discharge into a bin or pile on shore 
and a sand barge be added later. The 
question of size of engine is an im- 
portant one. An 8-inch pump of per- 
haps 20 or 30 yards capacity for sand 
per hour would probably require say 
a 40- or 50-horse power engine. 

Names of prominent makers of cen- 
trifugal pumps for handling sand are 
Morris Machine Works, Baldwinsville, 
N. Y., American Well Works, Aurora, 
Ill., Goulds Mfg. Co., Seneca Falls, N. 
% 





BRICK PAVEMENT ON STEEP HILL. 


The Borough for which I am the en- 
gineer are about to lay about half 
a mile of brick paving, part of which 
is on a grade of per cent. Some 
suggestions have been made in coun- 
cil relative to the use of special bevel 
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brick for these grades. Do you con- 
sider these necessary and if so what 
type? The street will be 25 feet in 
width and subject to reasonably heavy 
traffic. The State Highway Depart- 
ment is to pave 20 feet in this case, 
leaving 2% feet on either side for the 
Borough to pave. 

This we propose doing by building 
the entire width of concrete curb and 
gutter combined; concrete to be 6 
inches in thickness and laid on a foun- 
=— of 12 inches of well tamped cin- 
ders. 

Do you know of any objection to this 
plan? We will be very glad for your 
opinion or any suggestions. 

A. L. B., Dubois, Po. 

A brick pavement laid in the ordi- 
nary way will be quite satisfactory on 
the grade mentioned, as compared with 
other paving materials. Special shaped 
brick are not necessary. The writer 
thinks it probable that better satis- 
faction will be given at the beginning 
if the joints are not quite so care- 
fully filled full as would be required 
to meet the specifications given in the 
August number in the article on “Ce- 
ment Filler for Brick Pavements.” The 
cement gutter will be quite slippery 
and on so narrow a street, where one 
horse of a team might be forced out 
to the curb, it would be safer to use 
brick for the entire street surface and 
use a concrete curb only. The street 
is so steep that a smooth gutter is not 
needed for drainage purposes. An- 
other important suggestion is that the 
crown of the street be made much 
less than for a level street, only 
enough to give water running down 
the street a tendency to run toward 
the gutters. Rosewater’s rule would 
make the crown 0.19 foot on a 25-foot 
street with 8 per cent grade as com- 
pared with 0.32 foot on a level street 
of the same width. 





BELGIAN BLOCKS. 


The question has been asked of me, 
what is a Belgian Block? Will you 
please give us a brief history of the 


Belgian block? 
JOHN SHERET, 
Albion, N. Y. 


The term Belgian Block is one ap- 
plied to stone blocks, usually about 
5 to 7 inches square and 6 inches 
deep. That is they are small blocks 
and are square. The pavement was 
developed in Europe from large stone 
blocks, which were found to wear in 
ruts along the joints, and it was 
thought that if the blocks were made 
smaller this difficulty would not be so 
great. Some Belgian blocks were 
laid in this country years ago, in the 
early history of paving in this coun- 
try, but they are seldom used now. The 
pavement was first laid in Brussels, 


whence its name Belgian and then in 
Paris, and later it displaced some old 
cobble-stone pavements in New York 
City and vicinity. The authorities 
unite in stating that the pavement is 
not successful, the foothold being bad, 
and the number of joints so great that 
ruts and holes are quickly formed. 
The stones also become rounded and 
thus ultimately approximate the 
cobble-stone pavement in surface. 





CROWNS OF STREETS—SPECIFI- 
CATIONS FOR BELGIAN BLOCK 
PAVEMENTS. 


I am desirous of obtaining some in- 
formation relating to various formulas 
in regard to the figuring of crowns of 
streets paved with different materials, 
also an up-to-date set of specifications 
bearing on Belgian block pavements. 
If you can point me to any informa- 
tion in any numbers of your publica- 
tion you will greatly oblige 

H. F. H., Trenton, N. JZ. 


The following articles in MUNICIPAL 
ENGINEERING gives tables and _ dia- 
grams for crowns of streets of various 
materials: Vol. xvii, p. 190; vol. xvi, 
pages 240 and 252; vol. xiv, pages 42, 
140, 206 and 247; vol. xxv, p. 28. 
Other articles touching on the sub- 
ject will be found in vol. xxviii, pp. 
447 and 213; vol. xxix, p. 351; vol. xxxi, 
p. 397. Tables of standard crowns for 
asphalt pavements will be found in 
Richardson’s “Modern Asphalt Pave- 
ments” ($3) and a statement of the 
crowns used in various cities and the 
formulae used, in Baker’s “Roads and 
Pavements,” ($5), the latter being ap- 
plied to all kinds of pavements. 


Specifications for Belgian block pave- 
ments are given in Baker’s book and 
also in Tillson’s “Street Pavements and 
Paving Materials,” ($4) and in Byrne’s 
“Highway Construction” ($5). The 
principal requirements of the usual 
specifications for Belgian blocks are 
that they shall be of trap or other de- 
sirable rock; shall be 5 to 7 inches 
long, 5 to 6 inches wide and 6 to 7 
inches deep and, of the same dimen- 
sions base and top within one inch. 
The blocks are laid on sand 6 inches 
deep and thoroughly rammed to the 
required grade and cross section and 
the rammed surface is covered with a 
coat of clean sand which is broomed 
into the joints. A concrete foundation 
with a 2-inch sand cushion is a bet- 
ter foundation. A better surface is 
secured if the widths of blocks in the 
same course do not vary more than 
% inch, making narrow joints, and 
the depths not more than % inch, es- 
pecially on a concrete base. Baker 
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gives the Albany specifications for 
measuring streets and determining the 
number of blocks used, and instruc- 
tions for setting and ramming blocks 
and filling joints. 


The Belgian block is seldom used in 
this country, the preference being for 
restangular blocks approximately 3% 
by 9 inches in area and 7 inches in 
depth. 
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Rock Island Street Improvement—Detroit Teamsters’ Strike—State Road Aid 
in Ohio—Gary Improvements—Kansas City [lunicipal Asphalt Plant 
—Deadwood Paving Contracts—Defective Pavement Damages 
—Asphalt Company’s Fine—Street Improvements 
Show Prosperity. 





Rock Island Street Improvement Reso- 
lution Inadequate. 


In the county court at Rock Island, 
Illinois, August 12, Judge Olmsted 
sustained the objections to the Ninth 
street paving improvement and dis- 
missed the petition which has been 
filed in court. He based his opinion 
on three main points: 

First. The inadequacy of the sec- 
ond resolution adopted by the board 
of local improvement. 

Second. The inadequacy of the 
second resolution after the hearing of 
objections. . 

Third. That the grade of the por- 
tion of the street south of Fourth ave- 
nue had not been adopted prior to the 
hearing of the board of local improve- 
ments and prior to the adoption of the 
ordinance. 

Proceedings in the proposed im- 
provement will now have to begin 
anew. 





Teamsters Strike on Detroit Public 
Work. 

The union teamsters of Detroit, 
Michigan, went on a strike August 19, 
against the department of public 
works for hiring non-union men, 
causing the municipal asphalt plant-to 
shut down. All asphalt paving came 
to a standstill due to calling off the 
men on the asphalt work. 





State Aid for Road Building in Ohio. 


The highway department of the 
State of Ohio has issued a_ circular 
containing the following: 

The 77th General Assembly appro- 
priated $300,000 for state aid to local- 
ities in road construction and main- 


tenance. The money could be used in 
three ways, viz: For construction, for 
reconstruction or for repair; and 
county commissioners have full author- 
ity to choose for which of the three 
purposes the amount ($3,409.08) ap- 
portioned to each county should be 
used. 

Sixty-seven counties petitioned for 
aid and fifty-three counties have re- 
ceived in full or are receiving their 
apportionment. The counties peti- 
tioning for and not receiving aid fail- 
ed for some one of the following rea- 
sons: 

County commissioners did not pe- 
tition for share apportioned to their 
county. 

Petitions were not filed within lim- 
it of time fixed by the state aid law. 

Petitions were for reconstruction 
and required plans and profiles which 
were not filed with the department. 

Commissioners had no _ available 
money for construction and did not 
see their way clear to provide the 
same. 

County commissioners refused to ap- 
prove estimates. 

Roads failed to let because no bids 
were received within estimate. 


Township trustees refused to ap- 
prove petitions. 

Roads were partly within incor- 
porated villages and cities and were 
therefore not permitted by the state 
aid law. 

Less than one mile long and did not 
connect with improved roads or 
streets. 

Forked road, 
one mile long. 

Petitions were for roads of such 
length and expensive construction as 


each fork less than 
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to largely exceed available funds. 

Trolley lines were so located as in 
the opinion of the State Highway 
Commissioner to. seriously interfere 
with the maintenance of an improved 
road. 

Roads petitioned for were rejected 
by State Highway Commissioner be- 
cause they were not of sufficient im- 
portance to justify cost. 

The state aid law provides that all 
petitions shall be filed in the State 
Highway Department prior to January 
lst of the year for which the appro- 
priation is designated, and this cir- 
cular is issued for the purpose of call- 
ing the attention of good roads ad- 
vocates, officials and the public gen- 
erally to the necessity of filing peti- 
tions for the share to be apportioned 
to each county of any appropriation 
that may be made at the next session 
of the General Assembly, prior to 
January 1, 1908. Filing petitions at a 
date earlier than that limit is espe- 
cially urged for the reason that some 
of the roads not let failed because 
of delay in filing petitions and other 
causes and complications arising from 
such delay. 

Instructions, blanks and full infor- 
mation will be supplied if request is 
sent to Highway Department, Colum- 
bus, Ohio, 





Public Improvements at Gary, Ind. 


The plans for the city of Gary, Ind., 
to house the employes of the. great 
steel plant of the United States Steel 
Corporation, which is under construc- 
tion on the shore of Lake Michigan, 
were outlined for the first time in any 
magazine in MUNICIPAL ENGINEERING, 
vol. xxx, p. 369, and a brief illustrated 
description of the process of building 
the city, in its early stages, was given 
in vol. xxxii, p. 292. The work is 
progressing rapidly and much has 
been done in the year since it was be- 
gun. 

The main sewers for the portion of 
the town under’ construction have 
most of them been completed and 
work is progressing on the lateral 
sewers. 

The general level of the town is 
some 20 to 25 feet above the lake 
level, and the streets are laid out to 
preserve this general level. There are 
mumerous dunes and depressions in 
the sand with which the site is cov- 
ered, requiring considerable shifting 
of material to reduce everything to 
the dead level. It is evidently neces- 
sary under such a plan to carry off the 
storm water through sewers in every 
block. The sewers are laid. with 


water and gas pipes and conduits, in 
the alleys, which are made 20 and 30 
feet wide, that there may be plenty 
of room for them all. The street gut- 
ters are given a fall from each street 
corner to catch basins at the alley in- 
tersections, two basins being thus lo- 
cated at the middle of the block. A 
street running parallel to a sewer is 
served by two basins at the middle of 
each block, the basins draining 
through a lateral a half-block long 
down the alley which crosses at that 
point. This does not reduce the num- 
ber of catch basins necessary to drain 
the streets surrounding a block, but 
gives an opportunity for a better 
treatment of the curbs at the street 
intersections. It does not do away 
with the step-off from curb to pave- 
ment at the street crossings, but 
makes a more shallow gutter at this 
point possible. This seems to be done, 
not by giving the curb a flatter grade 
than the gutter, but by making the 
curb in the form of steps at the street 
intersections. House connections to 
the sewers are made through the rear 
of the lots. 

Concrete curbs and gutters are used 
throughout. Broadway and Fifth 
Avenue, the principal business streets, 
are paved with concrete after the man- 
ner shown in the illustrations in the 
previous article referred to above. The 
base is 5 inches thick and made of 
concrete in the proportions of 1 part 
Universal Portland cement, 2 parts 
coarse sand and 4 parts of crushed 
limestone 4% to 1 inch in diameter. 
The top is 2 inches thick and is com- 
posed of 5 parts Universal Portland 
cement and 7 parts of granite screen- 
ings. The surface is laid out in 
grooves % inch wide and % inch deep. 
giving an appearance of blocks 4% by 
9 inches in horizontal dimensions. 
One-inch expansion joints filled with 
an. asphalt filler are put in across the 
street every 75 feet, and along each 
gutter. The curbs have joints every 
6 feet and a joint through both curb 
and gutter is put in every 24 feet. If 
the cement sidewalk comes up to the 
curb a l-inch joint is left between 
walk and curb. At present, as shown 
in the photographs referred to, there 
is a 20 foot strip left in the center of 
the street in which the street railway 
will be laid. Undoubtedly the pro- 
visions for expansion described are 
sufficient until this space is filled. The 
total width of each of the two paved 
streets between curbs is 66 feet and 
the sidewalk spaces on each side are 
17 feet wide. 

Residence streets are 60 feet wide, 
are paved with macadam 28 feet wide 
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and a 4-foot sidewalk on each side set 
in a wide lawn. This leaves 12 feet 
of lawn, and the widening of cement 
walks, which will be found necessary 
on the more thickly settled streets and 
those toward the center of town, can 
be made without disfigurement. 


The base of the macadam pavements 
is made of slag 10 inches thick at the 
crown and 6 inches at the curbs, and 
this is covered with crushed granite 
passing a li-inch screen, held together 
by a mixture of dirty gravel having 
some cementing qualities. This layer 


is 3 inches thick at the crown and 2 
inches at the curb. A ¥%-inch layer of 


fine granite screenings is rollei into 
the surface. 

The Rudolph S. Bleme Co. of Chi- 
cago, is doing the cement paving work 
and the main sewer work is in the 
hands of the Nash-Dowdle Co., of Chi- 
cago. 

The preliminary statement of the 
plan indicated a purpose to put the 
public service industries in the hands 
of companies under control by the 
terms of their franchise by the officers 
of the municipality. The difficulties 
in the way of such a proposition seem 
to have been insurmountable, how- 
ever, and after some contention fran- 
chises practically without limiting 
conditions have been granted. As 
pointed out in the first of the articles 
referred to above, the frequent 
changes in municipal officials under 
our present hap-hazard method of 
choosing them, and the lack of ex- 
perience of the great majority of them 
in the management of public affairs, 
make the assumption of the power of 
regulation of public service corpora- 
tions by them a rather dangerous 
proposition. Experience’ in other 
home and indicates 
that reasonable success can be attainel 
if the control is put into the hands of 
a competent state board. There is 
no such board in Indiana at present. 


states at abroad 





Municipal Asphalt Repair Plant Pro- 
posed for Kansas City. 


After a recent inspection of the 
streets and pavements in Kansas City, 
Missouri, Mayor Beardsley and mem- 
bers of the Board of Public Works 
were considerably displeased with the 
condition of the asphalt all over the 
city. Nearly every block of pavement 
showed evidence of decay and being 
filled with holes, some of it being worn 
completely down to the concrete. The 
conditions are said to be due princi- 
pally to the neglect and apparent non- 
compliance of the asphalt paving com- 
panies with instructions from the En- 


gineering Department to proceed with 
repairs. Mayor Beardsley estimated 
that at least 1000 holes in asphalt 
pavements throughout the city existed, 
and said that inspection convinced him 
more than ever that an asphalt repair 
plant to be operated by the city is 
needed. He says that if the munici- 
pality had control of such a plant re- 
pairs could be made more promptly, 
and at a moderate cost to taxpayers. 





Paving Contracts Enjoined in Dead- 


wood, 8S. D. 


After a bitterly contested = suit, 
Judge Rice in the circuit court at 
Deadwood, S. D., has granted an in- 
junction which will effectually block 
for another year all paving in that 
city. The city council recently pass- 
ed an ordinance ordering the paving 
of a number of streets. Objections 
were made to brick paving, many 
favoring macadam. The city let con- 
tracts for different portions of the 
streets and the objectors sought an 
injunction. Judge Rice held that the 
letting of contracts for portions of 
streets was not in accordance with the 
resolutions of the council, and thus 
nullified all of the contracts. 

Suits for Damages for Defective Pave- 
ments, 

Charles E. Bird, of 
N. J., has filed eight suits 
in the United States Circuit court 
against the Barber Asphalt Company, 
aggregating $76,697.76, for street pav- 
ing alleged to have been done by the 
company. These declarations are 
amendments to the first suits begun 
in the United States courts last 
spring. The city wants these amounts 
for alleged imperfect work done on 
the streets, and for not giving to the 
city the full two inches of asphaltum 
contracted for by the defendants to 
furnish. The streets were plugged 
and record of all plugging kept, and 
the amounts due the city were fig- 
ured when the streets were put in 
good condition by other parties. 


City Solicitor 


Trenton, 





The $5,000,000 Fine of an 
Company. 


Asphalt 


A lower court in Venezuela has as- 
sessed a fine of $5,000,000 against the 
New York and Bermudez Asphalt Com- 
pany for aiding in an attempted Ven- 
ezuelan revolution, the amount of the 
fine apparently being intended to 
cover the estimated cost of suppress- 
ing the revolution. The New York 
and Bermudez Company acquired the 
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noted Hamilton concession of the as- 
phalt lake in the state of Bermudez 
which was recently cancelled by the 


Venezuelan government on the 
ground that numerous provisions in 
the grant had been violated. It 
seems that by a peculiarity of the 
Venezuelan laws, the ownership of 


land which the company bought for 
the purposes of the development of 
the concession, and which it still 
holds, does not carry with it the min- 
eral rights, even to asphalt on the 
surface, so that it cannot ship asphalt 
even from its own land. 


The large majority of the stock in 
the New York and Bermudez Com- 
pany is owned by the New Trinidad 
Lake Asphalt Co., which, in turn, is 
controlled by the General Asphalt Co., 
the so-called trust. This company 
controls the Trinidad asphalts, but 
since the cancellation of the Hamilton 
concession the Bermudez deposits have 
been worked by the Venezuelan gov- 
ernment and Bermudez asphalts are 
sold generally in the markets of the 
world; in the United States by the A. 
L. Barber Asphalt Co., an independent 
company not to be confused with the 
Barber Asphalt Paving Co., a con- 
cern, in which Mr. Barber was the 
moving spirit some years ago, but 
which has passed out of his control 
into that of the General Asphalt Com- 
pany. 


The fine, it will be noted, has no 
relation to the Hamilton concession, 
but is assessed against the company 
which formerly operated under that 
concession and still owns some prop- 
erty in Venezuela, for an act also in- 
dependent, ostensibly, of the conces- 
sion. The suit may be appealed, and 
if the decision is sustained and the 
fine is not paid the Venezuelan gov- 
ernment may seize the property of the 
company within its jurisdiction. 


This matter is also independent of 
the Maracaibo asphalt matter, the lo- 
cation of that problem being several 
hundred miles from the Bermudez 
lake and the question apparently be- 
ing a technical one regarding levying 
of export duties on the Maracaibo as- 
phalt. 





Street Improvements Show Prosperity. 


The strikingly large number of 
items under the heading of “Contracts 
to be Let” for “Paving” in the de- 
partment of “Improvement and Con- 
tracting News” in this number of 
MUNICIPAL ENGINEERING has led to a 
comparison of the items under the 
same heading in the nine numbers for 


this year with the same nine numbers 
for last year. 


The contracts to be let show more 
clearly than any other heading what 
work is actually in hand, for the ad- 
vertisements for contracts are more 
thoroughly reported than the lettings 
of contracts and the contemplated 
work is rather a report of what is de- 
sired and may be large in a time of 
depression. It should be noted that 
most of the items are for contracts to 
be awarded during the first week in 
September, those of later date in the 
month in many cities not being ad- 
vertised more than ten days in ad- 
vance of the letting. 

The comparison showsthat with three 
exceptions the number of items is ma- 
terially larger for this year than for 
the corresponding months last year. 
January has the same number each 
year. April is 11 per cent. less this 
year than last and August 22 per cent. 
less. The other months run in ex- 
cess this year over last of 8 per cent. 
for June, 9 for July, 17 for February, 
40 for March, 63 for September and 79 
for May. In actual number of con- 
tracts to be let, September of this 
year leads the list, being 20 per cent. 
greater than June, which is the next 
largest and 18 per cent. greater than 
August, 1906, which was the greatest 
last year. 


Taken as a whole the account is an 
index of the distribution of our pros- 
perity and the actual advance in rate 
of improvement of conditions, and the 
unusual occurrence of so great a vol- 
ume of new business in September is 
proof of the confidence of the people 
in the continuance of our good condi- 
tions and their willingness to tax 
themselves out of their abundance for 
improvements which in many cases 
would not be considered in times of 
depression or of doubt as to the con- 
ditions of the future. 





Service Pipes and Meters Should be 
Taxed. 


A statement of the assessor of the 
District of Columbia, August 10, to 
the effect that the service pipes and 
gas meters belonging to the local gas | 
companies in use in the District have 
escaped taxation, resulted in Com- 
missioner West, who is acting as 
president of the board of District 
commissioners, asking for an expla- 
nation from the members of the 
District board of tax assessors. He 
has also directed that an investigation 
be instituted to determine if any other 
such omissions have been made by the 
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board in assessing the property and 
fixtures of the various local public 
utilities. 





Contracts for Pumping Machinery in 
Port Huron Invalid. 


A decision has ben rendered by 
Judge Tappan, of Port Huron, Michi- 
gan, in the case of James W. Inches, 
Charles Beyschlag and John P. Whit- 
ing vs. the city of St. Clair and the 
board of public works, in which the 
installation of pumps and boilers at 
the water works was involved. He 
decided to enjoin the city and board 
of public works from contracting for 
pumps and boilers, in accordance with 
the decision of the common council of 
February 18, 1907, that the-contracts 
were not legal and valid. 





Report on Pollution of Upper Hudson 
River. 


In a report submitted to Governor 
Hughes, of New York, on the pollu- 
tion of ‘the upper Hudson river by 
wastes from sulphite and pulp mills, 
Dr. Eugene H. Porter, State Com- 
missioner of Health, declares that he 
believes the conditions found to exist 
constitute a public nuisance. The re- 
port discusses the extent and effect 
of the pollution, and shows that the 
Hudson river, and its tributaries in 
the counties of Washington, Warren 
and Saratoga are polluted by the 
wastes and refuse of some sixty-five 
pulp and paper mills, knitting mills, 
woolen mills, wall-paper and cotton 
print mills, and the domestic sewage 
of some twenty-one villages, compris- 


ing a population of about 79,000, in 
addition to which there is a rural 
population of about 144,000. He also 
reports that there is no reliable evid- 
ence that the wastes affect in any 
appreciable degree the health and life 
of persons residing in municipalities 
or along the river, but believes the 
conditions result in injury, incon- 
venience, annoyance, and discomfort 
to riparian owners. 

The Governor has the power to 
order the abatement of such an al- 
leged nuisance. 





A Municipal Library. 

The Council of Newark, N. J., has 
passed an ordinance establishing a 
municipal library with a librarian 
and necessary assistants, to be open 
every business day, which shall take 
charge of the books already in the 
possession of the council and establish 
a system of exchange of public docu- 
ments with other cities and states. An 
important part of the duty of the 
librarian is to study the reports com- 
ing in and to report any methods of 
transacting municipal business which 
he deems of interest to the finance 
committee of the council and the com- 
mission on charter revision. His du- 
ties in this respect will be similar 
to those of the assistant librarian 
who renders service in investigations 
of legislative methods and results to 
the legislature of the state of Wiscon- 
sin. Upon the librarian devolves also 
the duty of compiling ready for pub- 
lication the annual reports of the 
various departments of the city admin- 
istration. 
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Gravel and Cinder Concrete—Setting of Concrete—Fire Hazard of Cement 
Plants—Imports of Cement. 





Gravel and Cinder Concrete Compared. 


The British Fire Prevention Commit- 
tee has made some tests of the com- 
parative resistance to fire of concrete 
made of 1 1-4 parts cement, 2 parts 
washed sand and 4 parts unscreened 
washed gravel, and concrete made of 
1 part Portland cement, 2 parts sand 
and 3 parts furnace clinker or 5 parts 
coke breeze. The concrete with fur- 
nace clinker formed the body of the 
floor and encased the small steel joists 
while the coke breeze concrete en- 
eased the large steel beams. 


The results of the tests were as 
follows: 


The floor of Thames ballast was 
heated for four hours, the highest 
temperature in the hut at the end of 
that time being 1680 degrees F., the 
lowest 1600 degrees F. Water was 
then applied 4 minutes 20 seconds at 
about 65 lbs. pressure. In 22 minutes 
after the commencement of the test 
the soffit of the concrete floor began 
to split off in patches, and continued 
to do so at intervals during the test, 
while in 75 minutes the whole concrete 
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casing of the lower flange of one of 
the beams fell, a second one falling in 
100 minutes. The steel beams began to 
deflect in 20 minutes and continued to 
do so, the more rapidly after the con- 
crete casing fell, until a maximum de- 
flection of 7 3-10 ins. was recorded. In 
215 minutes the concrete between the 
joists of the horth bay began to fall, 
and the wooden flooring became ignit- 
ed, while the lower flanges of the 
beams, where the concrete casing had 
fallen, were heated red hot when the 
heat was shut off at the conclusion of 
the test. On applying the water more 
of the soffit fell, and eventually nearly 
all the concrete remaining between the 
cross joists of the north bay fell, the 
wooden floor becoming ignited. 

Four days after the tests the fol- 
lowing observations were made: The 
wooden floor was burned away be- 
tween seven of the small joists and 
the concrete had fallen, while all of 
the remaining flooring was discolored 
on the underside, although showing no 
signs of fire on top. The permanent 
deflection of the steel beams was 4 
7-8 ins., none of the joists being dis- 
lodged, bent or twisted. The fallen 
concrete and the under surface of the 
concrete left in position was disinte- 
grated. 

The floor of clinker and coke breeze 
concrete was heated for four hours, 
the highest temperature in the hut on 
turning off the heat at the conclusion 
of the test being 1890 degrees F., the 
lowest 1850 degrees F. Water was 
applied by two %-in. nozzles at about 
60 lbs. pressure for 5 minutes. Small 
pieces of concrete began to split off 
the soffit in 25 minutes after the com- 
mencement of the test, other small 
pieces falling in 31 and 45 minutes. 
In 50 minutes the soffit of the concrete 
showed no change, but as the heat in- 
creased it gradually became incandes- 
cent and remained so until the end 
of the test. On applying the water 
some of the concrete on the edges of 
the beams was detached and the soffit 
of the floor was eroded. The maximum 
deflection of the floor was 0.35 in. 

Three days after the test the follow- 
ing observations were made: 


The top surface of all the _ floor 
boards was intact and showed no signs 
of fire, although some of the boards 
were discolored on the under side, and 
one of the strips, where it had laid 
across a crack, was charred, but neith- 
er fire or water had passed through 
the floor. Fine cracks had developed 
in the top surface of the concrete, but 
the general condition of the concrete 
on the under side of the floor was good 


although the quality had deteriorated 
and was somewhat friable. There was 
no permanent deflection of the floor. 

A comparison of these two tests 
clearly demonstrates the _ superiority 
of clinker and coke breeze concrete 
over Thames ballast concrete, and the 
unreliability of the latter as a fire-re- 
sisting material at high temperature. 
The tests also show that, when broad- 
flanged beams are used, the cross 
joists do not need to be connected to 
these beams if the concrete is care- 
fully placed, but this construction ex- 
poses a wider flange to the fire which 
must be carefully protected. 





Effect of Humidity on Time of Setting 
as of Concrete. 


In a recent communication Mr. H. 
H. Quimby calls attention to the 
probability that the humidity of the 
atmosphere sometimes has a very ap- 
preciable effect upon the rate of set- 
ting of cement in concrete. His theory 
is that when the humidity is so great 
that the air is near the _ saturation 
point the concrete is in approximately 
the same condition as when immersed 
in water and that this will cause ma- 
terial delay in hardening of the con- 
crete. Other engineers and con- 
tractors are invited to make observa- 
tions along this line and report the re- 
sults. 





Fire Hazard of Cement Plants. 


The National Fire Protection As- 
sociation has reduced its numerous 
publications to the form of a 
quarterly, the first number of which 
bears the date of July, 1907. Those 
who are not members of the associa- 
tion can purchase the quarterly at one 
dollar a copy. In this first number is 
the first of a series of articles on the 
cement industry and the fire hazards 
in a cement plant. 





Imports and Exports of Cement. 


The rate of importation and exporta- 
tion of cement, aside from a certain 
constant demand for foreign cement, 
is an index of the relations of the 
supply to the demand for domestic 
cements. Notwithstanding the rapid 
increase in capacity of cement mills 
in this country, there has been a large 
increase during the year ending June 
30 in the importations of cement mills 
foreign countries and some decrease 
in the exportations to other countries. 
From the monthly summary of the 
commerce of the United States for 
June, issued by the Bureau of Sta- 
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tistics of the Department of Com- 
merce and Labor, which is just receiv- 
ed, the following facts are drawn, the 
figures being reduced to the same 
measures for purposes of comparison: 

For the year to June 30, 1907, the 
imports of foreign cement were 2,- 
957,273 barrels of 380 pounds’ each. 
This is 2.86 times as much as was 
imported in 1906 (1,034,115 barrels) 
and 2.93 times as much as in 1905, 
(1,007,248 barrels). The exports of do- 
mestic cement for the year to June 30, 
1907, were 709,455 barrels, which is 
only 0.87 as much as in 1906 (809,518 
barrels) and 0.66 as much as in 1905 
(1,067,284 barrels). It will be noted 
that in 1905 the exports of domestic 
cement were greater than the imports 
of foreign cement but that for the 
past year they are scarcely one-fourth 
as great. The imports of foreign ce- 
ment should properly be reduced 17,- 
500 barrels because that amount was 
re-exported last year, and but the 
corection has not been made above. 
The re-exportation in 1906 was 14,000 
barrels dnd in 1905 was 47,000 bar- 
rels. 

The changes in the markets where 
foreign cements are bought are inter- 
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esting. Comparing 
The total imports 
times those in 1905. 


1907 with 1905: 
in 1907 were 2.93 


From England were 38 
much, 

From Belgium 2.2 times, 

From France 1.9 times, 

From Germany 2.0 times, 

From other European countries, 14 
times, 

From Canada, 11 times, 

From other countries 25 times. 


times as 


These figures show a proportional 
loss in percentage of the trade for 
Belgium, France and Germany and a 
material increase for England, Can- 
ada and other’ unclassified markets. 
The quantities for the unclassified 
markets and Canada were small in 
1905, not much more than one per cent. 
of the total and they are now over 
7 per cent. of the total imports. These 
figures show a pronounced tendency 
to transfer the trade from Belgium 
and Germany to England and new un- 
named markets and the actual increase 
in purchases from England is ma- 
terially larger in barrels than from 
Germany and from Belgium as well as 
in percentage. The imports from 
France are always small. 
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Wilmington Water Works—Municipal Reports—New Publications. 





Wilimington Water Supply. 


The thirty-seventh annual report of 
the Board of Water Commissioners of 
Wilmington, Delaware, for the year 
of 1906, includes the reports of Theo- 
dore A, Leisen, Chief Engineer for the 
Water Board, in which he dwells at 
considerable length on the efficiency of 
the engines at the city pumping sta- 
tion. He says: 

Comparing this year’s rocord with 
those of 1903, 1904 and 1905, it will be 
found that in 1906 over 150 million 
gallons more water was pumped by 
steam power than in either of the two 
previous years, and 247 million gal- 
lons more than in 1903, with a saving 
in coal of 88 tons over 1905. The 
greater portion of this saving must 
be credited to extra care in the opera- 


tion, and to changes in boilers and 
connections to the pumps, but part of 
it is also due to the high grade of coal 
supplied during the past year. 

In addition to the favorable showing 
with the steam pumps, the amount of 
water pumped by water power during 
1905 and 1906 has exceeded by over 25 
per cent. the records of any previous 
years. 

The annual report of Dr. Albert 
Robin, city bacteriologist, is also in- 
cluded in the report of the board of 
water commissioners. He discusses his 
laboratory work, saying that it has 
been conducted principally along the 
lines of investigation of methods of 
filtration. Regarding the water sup- 
ply of the city, he says: 

As was to be expected, the sanitary 
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improvements along the banks of the 
Brandywine as far as the state line 
brought about through the efforts of 
the Water Department and the strict 
supervision over this part of our 
watershed maintained by our two pa- 
trolmen, resulted in a considerable 
improvement in the quality of the 
Brandywine water. 

The improvement in the sanitary 
condition of our watershed reflected 
markedly on the mortality from ty- 
phoid fever in Wilmington. The num- 
ber of deaths from that disease was 
34, only two more than in the year 
previous:-and less than it has been for 
years. 

Gratifying as these results are, they 
still further emphasize our helpless- 
ness in dealing with the _ situation 


satisfactorily. The smallest portion 
or about one-fourth of our watershed 
is in Delaware, while the other three- 


fourths are in Pennsylvania beyond 
our jurisdiction. Consequ2nily, we 
have no control whatever over the 
major part of our watersnel, and are 
constantly menaced by the pollation 
eg several towns beyond our state 
ne. 

To this grave situation there seems 
to be no prospect of relief. There is 
no direct law compelling the Penngsyl- 
vania towns to purify their sewage 
for the benefit of the citizens of an- 
other state, and litigation based on 
the claims of riparian rights would 
prove costly, proscrastinating end 
quite doubtful in its sutcome, 

Dr. Samuel Dixon, State Commis- 
sioner of Health for Pennsy/vania, is 
doing all in his power to help Wilm- 
ington, but unfortunately he can do 
very little. He is at present refusing 
permits for extensions vf sewers both 
in West Chester and Coatsville, un- 
less these towns build sewage puri- 
fication plants. 

Whether this course, the only one 
available, will bring them to terms re- 
mains to be seen. In the meantime 
our city is under a Damozies swor in 
the shape of a possible typhoid epi- 
demic, and the only safeguard against 
such a possible calamity is to install 
our filters as quickly *s possible. 





Municipal Reports. 


Mayor’s Annual Message and Thirty- 
First Annual Report of the Depart- 
ment of Public Works, Chicago, IIL, 
1906. Edward F. Dunne, Mayor. 
This report is for the year 1906 and 

the Mayor’s message bears date of 
April 15, 1907. The latter states with 
pride that there was a surplus of rev- 
enues last year for the first time in 
the history of the city. The city now 
receives 3 per cent on time deposits 
and 2% per cent paid monthly, on call 
deposits of the public funds and the 
deposits are fully protected by surety 
bonds. 

Ordinances were passed during the 
year for elevating 15.26 miles of main 
tracks or 49.48 miles of all kinds, 
over 81 grade crossings, to cost nearly 
five million dollars. The work act- 
ually completed during the year was 
10.01 miles of main track or 73.65 miles 
of all kinds of track over 117 street 


crossings, costing the railroads about 
$4,825,000 and the city nothing. About 
50,000 men were employed, directly 
and indirectly, in the work. Some 628 
miles out of 812 to be elevated have 
now been completed. 

The Special Park Commission as- 
sumed charge in April of the small 
parks heretofore under the Depart- 
ment of Public Works, with an appro- 
priation of $38,575. Among the special 
improvements made were a wading 
pool and skating pond, ornamental 
fences, the maintainance of eleven 
playgrounds and acquiring of three 
new ones. 

The civil service department held 
179 examinations of 10,700 applicants. 

The department of Public Works 
now purchases coal on test of heat 
units and evaporation, which resulted 
in a saving in 1906 over 1905 of $43, 
214. The cost of pumping a million 
gallons of water 100 feet high in 1906 
was $3.89 as compared with $4.25 in 
1905, which is 36 cents less than the 
year 1905 and 16 cents less than in 
any previous year; 25 cents of the 
saving being on account of the sav- 
ing in coal bill. A new intake, 10 
miles in length, from 73d street is 
under construction and a land tunnel 
connecting it with a new pumping 
station of 100,000,000 gallons capacity. 
Another equally large station is in 
contemplation at 104th street and 
Stewart Avenue. The park system 
uses $129,850 worth of water each 
year without charge. 

The south side intercepting sewer 
System is practically completed and 
the north side system is pro- 
gressing rapidly. 

A new contract for garbage disposal 
for 5 years was entered into August 
for $47,500 a year, the city to deliver 
90 per cent “pure” garbage the first 
year and 95 per cent thereafter, free 
of cost to the contractor within 5 
miles of the plant or loading station. 
The garbage is to be reduced without 
nuisance and the use of tight wagon 
boxes dumped by crane at plant and 
transported full from loading station 
to plant is expected to obviate nuis- 
ance in delivery. All garbage must 
be disposed of within 24 hours of time 
of delivery by the city. A crematory 
for combustible refuse is recom- 
mended. 

Contracts for lowering the tunnels 
under the Chicago river have been let, 
and work was begun in September, 
October and November on the Van 
Buren, Washington and LaSalle street 
tunnels respectfully. The water broke 
through the last named tunnel and 
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work in it has been abandoned, for 
the present at least. 

The detailed reports of bureaus and 
departments are exceptionally full and 
answer almost any desired questions. 
Particular mention may be made of 
the water department, sewer depart- 
ment, accounting and track elevation 
bureaus. There are many illustra- 
tions to the report, most of them 
being of the track elevation § in 
progress, completed and proposed. 


Report of the Board of Park Commission- 
ers of Wilmington, Del., 1906. Edward 
R. Mack, Engineer and Superintendent. 
This commission sends its usual hand- 

some report. The city now has 292 acres 
of parks, 31 acres in 10 small parks and 
open places and 261 acres in four large 
parks, ranging from 15 to 101 acres in 
area. The population being 76,500 and 
the area of the city 10.18 square miles, 
this is one acre of park to 262 inhabitants 
and one acre to 22 acres of city area. 

Since 1901 the commission has been 
authorized to issue bonds for $100,000 for 
purchase of park land and improvements. 
Over half of this has been expended and 
there is now available $27,645 for the 
purchase of land and $15,000 for im- 
provements. The commission has also 
an annual appropriation for maintenance 
and operation, which amounted to $15,000 
for 1906. 

The park commission has charge of 
4.21 miles of driveways and an exten- 
sion of 1900 feet in under way. Two 
park driveways were coated with tarvia, 
lessening the mud during wet weather 
and the dust during dry. 





New Publications. 


The Manual of Statistics, 
pp. cloth, $65. 
tistics Co., 
City. 


1907, 1064 
The Manual of Sta- 
20 Vesey St., New York 


The twenty-ninth annual 
that standard reference publication, 
has just made its appearance. As 
usual, it contains in concise and com- 
plete form the information regarding 
railroad and industrial corporations of 
the United States and Canada, govern- 
ment securities, mining stocks and the 
grain and cotton stocks which are 
required by investors, speculators, 
and stock market interests. In fact, 
the 1064 pages of the compact and 
handsome volume present a greater 
fund of data and statistics of a prac- 
tical character than any other work 
on such subjects; its utility being 
enhanced by an arrangement render- 
ing reference to the contents of any 
section easy and _ satisfactory. The 
present edition also devotes much 
attention to the newer mining com- 


issue of 


panies whose stocks have become such 
a feature in the stock markets of the 
United States, a class of organizations 
and securities on which full and ac- 
curate information is often difficult to 
obtain. It gives throughout evidence 
of accuracy and careful compilation 
and is brought down to date in its 
descriptive and_ statistical details, 
making the volume one which invest- 
ors and all who are interested in the 
financial and other markets of the 
country cannot afford to be without. 





Lack of City Funds Causes Mayor's 

Resignation. 

Mayor Dudley E. 

Kansas City, Kansas, 
dered his resignation because the 
expenses of the city are greater 
than the revenues, and he does not 
know how he could reduce the ex- 
penses without serious injury to the 
public interests. The council refused, 
by a unaminous vote, to accept the 
mayor’s resignation. The revenues 
have been greatly reduced by the 
suppression of the liquor traffic and 
gambling. The _ feasibility of gov- 
erning the city through a commission 
of business men under the Galveston 
plan, is under consideration. 


Cornell, of 
has ten- 





Mayor Indicted for Smuggling. 


The supreme federal court sitting in 
Juarez, Mexico, for the investigation 
of the wholesale smuggling operations 
uncovered recently in that city, has 
handed down charges against Mayor 
Silvano Montemayor, of smuggling 
twenty cars of wheat, upon which 
charge he is liable to duties and pen- 
alties amounting to $60,000 and 
twelve years imprisonment. Other 
charges more serious are pending 
against the mayor, who has disap- 
peared. 





Large Sewer in Chattanooga, 


Completed. 

A new sewer, regarded as_ the 
largest in the south and in many ways 
possessing novel and peculiar features 
making it one of the greatest in the 
country, will soon be opened for ser- 
vice in Chattanooga, Tennessee. The 
sewer will drain three large districts. 
It varies in dimensions, being 46 by 
69 inches on East End Avenue, 48 by 
72 inches on Blackford street, and 
widens from there to 50 by 75 inches 
at the mouth. It is egg-shaped and 
built of three layers of extra hard 
brick, but in several places where 
tunneling was necessary several addi- 
tional layers of brick were added. 


Tenn., 
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The depth below the surface of the carrying the sewage out at low water. 

ground ranges from 20 to over 70 feet. Only after a rain will anything flow 
j A diverter is located at the mouth from the large mouth of the main. 


of the main. It is a pipe which drops The ordinary drainage will find ample 
from the bottom of the main sewer outlet through the diverter. The 
and runs far out into the current of work of construction has extended 
the river. This is for the purpose of through 18 months. 




















j 
American Society of Municipal Improvements—-League of American 
{ Municipalities Technical Meetings—-Civil Service 
Examinations—Personal Notes. 
American Society of Municipal Im- The program is a little later than 
provements at Detroit. last year and is not yet ready for an- 
The convention of the American So- nouncement. It will undoubtedly equal 
ciety of Municipal Improvements this those of previous years as this asso- 
fall has been postponed from Septem- ciation never fails to present a valu- 
ber to October 1, 2, 3, 4, which is one able list of subjects for discussion and 
. week earlier than the time set in the to have them presented in an able 
constitution. manner by the chairmen of commit- 
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ORGANIZATIONS 


members of the association and 
others. 

The Light Guard Armory at the 
corner of Larned and Brush streets has 
been secured for the exhibits and has 
been laid out by the committee, of 
which R. K. Davis of Detroit is the 
chairman, in 44 exhibit spaces with 
ample aisles. The dimensions of the 
spaces vary from a triangle 9 feet and 
24 feet on the shorter sides to rec- 
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tangles 24 by 17 feet, 24 of the spaces 
being of uniform dimensions slightly 
more than 10 feet square. There is 
plenty of room for display and the 
committee will aid by supplying the 
general wall and ceiling decorations 
which add so much to the appearance 
of an exhibit hall. The prevailing 
colors will be gold and white. 

Detroit itself will be the most enter- 
taining exhibit, as the following list 
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of a few of its attractions will show: 

Detroit, the tenth city in the United 
States today, having a population of 
400,000 people, is only a little more 
than 200 years old and in the way of 
municipal improvements it stands close 
to the head of the cities of the world. 

One of the foremost municipal de- 
partments of the city of Detroit is its 
Park and Boulevard System, compris- 
ing more than a score of most excel- 
lent breathing spots and _ including 
many miles of broad driveways, en- 
circling the city, decorated with beau- 
tiful flowers and foliage. The real 





shown in one of the photographs, 
Grand Circus Park and Washington 
Boulevard are among the show places 
while on the north, is located Palmer 
Park, covering more than 200 acres. 

Water Works Park, another of the 
show places of Detroit, is located near 
the head of the Detroit River and from 
the pumping station here located the 
entire city is supplied with water from 
a large tunnel leading into the deep 
channel in Lake St. Clair. 

The municipal lighting plant of De- 
troit has cost the city almost one 
million dollars. It supplies light to 
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MEMORIAL FOUNTAIN, CAMPUS MARTIUS, DETROIT. 


prize of this most beautiful system is 
Belle Isle, located on an island in De- 
troit River, where several hundred 
acres have been converted into a most 
beautiful pleasure spot. Many miles 
of fresh water canals and artificial 
lakes afford a safe place for lovers of 
rowing and canoeing to enjoy them- 
selves during the summer season. The 
fine bath house, new casino, horticul- 
tural building and aquarium, yacht and 
boat club house and modern zoological 
garden are features that cannot help 
but appeal to the lovers of nature and 
pleasure. Two of the accompanying 
photographs show their character. 

In the heart of the city Campus Mar- 
tius with its beautiful fountain 


hundreds of miles of streets, many 
public buildings, as well as parks and 
boulevards. 

Fort Wayne, a government regi- 
mental post, located just below the 
city, is another place well worth visit- 
ing. Evening band concerts are a 
feature at this point. 

Almost a score of modern hotels, 
conducted on the American and Euro- 
pean plans to afford excellent accom- 
modation of all visitors at reasonable 
rates and they have done much to 
make Detroit famous as a Convention 
city. 

No story about Detroit is complete 
unless a little mention is made of the 
famous river that skirts the southern 
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border. From this port more passen- 
gers arrive and depart daily during the 
season of navigation than from any 
other point in the world. The passen- 
ger record for the port of Detroit last 
year was 7,486,143, which is four 
times that of any other point in the 
Great Lakes. More tonnage in the 
freight line goes up and down the 
Detroit river than can be seen at any 
other port in the world, regardless of 
the fact that navigation is closed 
about four months in each year. Dur- 
ing the busy time of the year there is 
a steamer every eight minutes. The 
only marine postal delivery service in 
the world is conducted at this place. 
The new Michigan Central Railroad 
tunnel under the Detroit river, now un- 
der course of construction, is one of 
the greatest engineering feats of the 
present day. It is now well under way, 
and worth inspecting. 

The city of Detroit, operating its 
own municipal garbage collecting sys- 
tem, during the past year collected 
2,500 tons more garbage than was 
handled under the old contract sys- 
tem. This branch of the city service is 
proving very satisfactory. 

Detroit owns and operates its own 
asphalt paving plant and does it both 
economically and satisfactorily. 

The excellent fire department of this 
city ranks with the very best in the 
country, both in efficiency and equip- 
ment. The fire tugs on the river are 
a feature of this department. 

Of one thing Detroit, the City Beau- 
tiful, is justly very proud and that is 
the most excellent street railway ser- 
vice furnished by the Detroit United 
Railway owning about 200 miles of 
track in the city and nearly twice as 
many miles of interurban track reach- 
ing in every direction out of the city. 

From an industrial standpoint, the 
city of Detroit stands high. The out- 
put of local automobile plants for the 
present year is valued at approxi- 
mately $20,000,000, including the many 
factories accessory to that line of 
business. Detroit is also first in 
stoves and in the chemical and drug 
lines. All lines of the iron and steel 
industry are well represented here 
while few cities exceed in their cigar 
output. During the past year more 
than 100 new manufacturing industries 
and invested capital of $15,000,000 and 
giving employment of 7,500 people have 
located in Detroit. In twelve months 
6,000 new residences and _. business 
buildings were constructed; the bank 
deposits increased 84 per cent. the pos- 
tal receipts 17 per cent. With all this, 
the municipal departments have kept 
pace with the general progress of the 


city, without any material increase in 
the bonded indebtedness. 

The industrial and official life of 
Detroit will devote its best efforts to- 
wards making the 1907 convention of 
the American Society of Municipal Im- 
provement held here the first week in 
October, a success in every way. A 
good program of entertainments has 
been arranged, including a visit to 
the tunnel under the Detroit river. 





The League of American Municipal- 
ities. 


The eleventh convention of the 
League of American Municipalities 
will be held at Norfolk, Va., Sept, 18, 
19 and 20, 1907. 

Among the subjects to be discussed 
are: 

“Municipal Government by Board 
(or Commission) vs. Mayor and Coun- 
cil,’ presented because the govern- 
ment of Galveston by Commission has 
attracted wide attention, and the fact 
that some five or six states have re- 
cently passed enabling acts permit- 
ting cities to adopt Commission forms 
of government has brought this ques- 
tion prominently before the public. 

“Low Fares for Public Service vs. 
Franchise Taxation,” to give oppor- 


tunity to discuss the tendency to in- 


crease the tax on public service com- 
panies, which has given rise to the 
question whether it is not inequit- 
able to raise revenue by the taxation 
of franchises at the expense of low 
rates or improved service to the con- 
sumer. 

“Municipal Ownership,” on the basis 
of the report of the Commission on 
Public Ownership and Operations ap- 
pointed sometime ago by the National 
Civic Federation which has just been 
made public. 

The speakers who have thus far 
indicated their intention to be present 
and participate in the discussions 
either formally or informally are: 

Prof. Frank Parsons, President 
National Public Ownership League, 
Boston, Mass.; Milo R. Maltbie, 
Member Public Utilities Commis- 
sion, New York City; William J. Clark, 
General Manager Foreign Department, 
General Electric Company, New York 
City; Walton Clark, Third Vice-Presi- 
dent, United Gas and Improvement 
Company, Philadelphia, Pa., these 
four being members of the committee 
on investigation of the National Civic 
Federation. 

F. E. Chadwick, Rear-Admiral, U. S. 
Navy, Newport, R. I.; Allen’ Ripley 
Foote, President National Tax Asso- 
ciation, Columbus, Ohio; William H. 
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Allen, Author of “Efficient Democ- 
racy,’ New York City; H. J. Gonden, 
Editor “Public Service,’’ Chicago, II1.; 
Edward F. Dunne, former Mayor of 
Chicago, Ill.; James M. Head, former 
Mayor of Nashville, Tenn.; Emerson 
Coatsworth, Mayor of Toronto, Can- 
ada; Brand Whitlock, Mayor of To- 
ledo, Ohio; J. Barry Mahool, Mayor of 
Baltimore, Md.; R. G. Rhett, Mayor of 
Charleston, S. C.; W. D. Harris, Mayor 
of Fort Worth, Texas; Seth Low, 
former Mayor of New York City; W. 
W. Todd, Mayor of Jackson, Michigan; 
Dr. Eugene Beach, Mayor of Glovers- 
ville, N. Y.; John R. Davies, Chairman 
Finance Committee, Board of Alder- 
men, New York City; Hon. James G. 
Berryhill, Des Moines, Ia.; several 
heads of departments, New York City; 
several commissioners, District of Co- 
lumbia; representatives of Indianap- 
olis, Denver and Seattle. 

Delegates in attendance upon the 
convention will in addition to the op- 
portunity afforded to see the James- 
town Exposition, be entertained by the 
city of Norfolk. Among the events 
scheduled for the entertainment of the 
delegates are: September 18, informal 
trip to the Exposition grounds, with 
a general review of the _ attractions 
there; September 19th, Oyster roast at 
Cape Henry; September 20th, Steam- 
boat excursion around the harbor to 
Old Point Comfort and to the Capes, 
and return; September 21st, Municipal 
Day at the Exposition grounds. 

The Monticello Hotel is headquar- 
ters, and accommodations can be se- 
cured by applying to R. E. Steed, clerk 
to the local committee, Norfolk, Va. 

John MacVicar, 8138, 181 Broadway, 
New York, is the secretary of the 
League, 


Technical Meetings. 


The semi-annual district convention 
of Cement Workers of California held 
its convention at Santa Rosa recent- 
ly. The Council of American Brother- 
hood of Cement Workers comprises 
the San. Francisco Bay counties and 
embraces more than three thousand 
members. Officers were elected as fol- 
lows: President, T. E. Keough, San 
Francisco; vice-presidents, James Wat- 
son and J. B. Stacey; secretary, W. A. 
Best; treasurer, I. L. Samsill; execu- 
tive board, Thomas Doyle, D. Haley, 
Frank Grebben, W. Meakin, and H. J. 
Plett; trustees, L. Flaherty, L. B. Hig- 
gins and P. Pearce. The next district 
convention will be held at San Jose, 
January 5, 1908. 

The third international sanitary 


convention will be held in the city of 
Mexico, December 1 to 7, 1907. 

The second annual convention of the 
Lake-to-the-Gulf Deep Waterway as- 
sociation will be held in Memphis, 
Tennessee, October 4 and 5. 

The twelfth annual convention of 
the International Association of Mu- 
nicipal Electricians was held in Nor- 
folk, Va., August 7, 8 and 9. Repre- 
sentatives from seventy-five cities 
were present. 

The fifteenth National Irrigation 
Congress will be held in Sacramento, 
Cal., September 2 to 7. The congress 
has four objects in view—saving the 
forests, storing the floods, reclaiming 
the deserts, and making homes on the 
land, 

The next convention of the League 
of California Municipalities will be 
held at Pasadena, Cal., the week com- 
mencing November 11. 

The second annual convention of the 
Mayors’ Asosciation of the State of Il- 
linois will be held in Bloomington, IIL, 
September 10 and 11. The association 
was formed on September 10, 1906. 

The annual convention of the Ger- 
man Association of Clay, Cement and 
Lime Manufacturers has appointed a 
committee to make the necessary ar- 
rangements to hold, in connection with 
the second exposition of clay, lime and 
cement in Berlin in 1910, an interna- 
tional congress in the interests of the 
German Association of Clay, Cement 
and Lime Manufacturers. 

The annual convention of the Asso- 
ciation of Edison Illuminating Com- 
panies will be held at Hot Springs, Va., 
September 10, 11 and 12. S. C. Mum- 
ford, Detroit, Mich., assistant secre- 
tary. 

The annual convention of the Cana- 
dian Electrical Association will be held 
at Montreal, Canada, September 11, 12 
and 13. T. S. Young, secretary, Con- 
federation Life Bidg., Toronto. 

The thirty-fifth annual meeting of 
the American Public Health Associa- 
tion will be held at Atlantic City, N. J. 
September 30, October 1, 2, 3 and 4. 
Dr. Charles O. Probst, secretary, Co- 
lumbus, O. 

The Central States Water Works 
Association will hold its eleventh an- 
nual convention at Wheeling, W. Va., 
Sept. 17, 18 and 19. Wheeling mem- 
bers promise a good time and a recital 
of their experience in cleaning water 
mains. 

The National Association of Cement 
Users will hold its fourth convention 
at Buffalo, N. Y., January 20 to 265, 
1908. The old 25th regiment armory 
has been engaged for the exhibtion 
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and possibly the convention sessions 
will be held in the same building. W. 
W. Curtis, Caxton building, Chicago, 
is secretary according to the letter 
head on which the announcement is 
sent out. 

The National Association of Comp- 
trollers and Accounting Officers will 
hold its second convention at the Ho- 
tel Jefferson, Richmond, Va., Septem- 
ber 17, 18 and 19, 1907. Howard C. 
3eck, secretary, Detroit, Mich. 





U. 8S. Civil Service Examinations. 


The U. S. Civil Service Commission 
will hold examinations at the usual 
places as follows: 

Sept. 4: Engineer, 
Agency, S. D., 
a year. 

Sept 4-5: Hydrographic Surveyor at 
$1,200 to $2,200 and computer in Nau- 
tical Almanac office at $700 to $900 to 
begin and promotion to $1,000 to $1,600 
without further examination; Navy 
Department 

Sept. 11-12: Computer in Naval Ob- 
Servatory at Washington, D. C., at 
$800 to $1,000 with promotions to $1,- 
200 without further examination. 

Sept. 18: Nautical expert in Hydro- 
graphic office of Navy Department at 
$1,000 a year; and manufacturing ce- 
ment chemist at Roosevelt, Ariz., Re- 
clamation Service, at $125 a month for 
2 or 3 years. , 

Sept. 18, 19, 20: Mechanical drafts- 
man in Ordnance Department at Large 
at $1,000 to $1,200 a year for duty at 
any of 13 stations from Watertown, 
Mass., Manila, P. I. 

Sept. 25: Teacher of mechanical 
drawing, man or woman, in Indian Ser- 
vice at Carlisle, Pa., at $600 a year. 


Cheyenne’ River 
Indian Service at $720 





Personal Notes, 


Col. Victor Brett has been elected 
city clerk, at Bangor, Me. 

T. Earley has been elected mayor and 
Thomas H. Webster and H. C.. Hotal- 
ling councilmen, at Pasadena, Cal. 

Benjamin Haskell has been chosen a 
freeholder, at Bloomfield, J., to 
succeed the late Thomas McGowan. 

Mr. Frederick Blanchard, Chicago, 
Ill., has been appointed Credit Manager 
of the Universal Portland Cement Co. 

Elvin J. Becker, A. L. Northrop and 
Elmer C. Lawson have been appointed 
assistant engineers on the New York 
State Engineer’s staff. 

Mr. C. J. Connell, Chicago, Ill, has 
been appointed Assistant Secretary in 
charge of Accounting Department of 
the Universal Portland Cement Co. 

Hon. Ezra Thompson has resigned 
as mayor of Salt Lake City, Utah, on 
account of ill health. Mayor Thomp- 
son was elected to the office in 1905. 

Isham Randolph, M. Am. Soc. C. E., 
consulting engineer, has established 
an office in the American Trust and 


Savings Bank Building, 


linois. 

B. H. Muehle, C. E. manager of 
the Collapsible Centering Construc- 
tion Company, Detroit, Michigan, has 
been ill since February 1, but is now 
convalescent. 

William R. Kenyon, 
mayor of Butte, Montana, twice, died 
at his country home near Amsterdam, 
N. Y., July 29, of acute’ indigestion, 
aged 67 years. 

General Charles F. Powell, formerly 
Engineer Commissioner of the District 
of Columbia, died at St. Paul, Minn., 
July 29, of dropsical- effusion of the 
heart, aged 62 years. 

William Welsher, 
of common council at Vailsburgh, N. 
J., and sewer inspector in the city 
sewer department, died at his home, 
July 29 of pneumonia, aged 49 years. 

Al Hales has resigned as water com- 
missioner and engineer at the pumping 
plant, Humbolt, Nebraska, which posi- 
tion he has held for a number of years. 
W. J. Davis was appointed to fill the 
vacancy. 

John -R. Freeman of Providence, R. 
I., has been retained by the New York 
State Water Supply Commission to 
direct the investigation of the water 
power resources of the State ordered 
this year by the Fuller Act. 

S. C. Evans has been elected mayor, 
N. A. Jacobs, clerk, C. R. Stibbens 
auditor, P. A. Gunsolus treasurer, and 
L. C. Waite, Oscar Ford, Silas Mas- 
ters, H. O. Reed, C. D. Holmer, and 
George H. Dole councilmen at River- 
side, Cal. 

James W. Moore, ex-Mayor of Rich- 
mond, Indiana, died suddenly, August 
22, aged 63 years, of Bright’s disease. 
Besides being mayor he had _ served 
as councilman, police commissioner, 
county clerk, and member of the 
School. Board. 

H. L. Ricks has been elected mayor, 
Daniel Hallaran, J. M. Simpson, W. 
L. Lambert, A. E. Dallin and H. A. 
Schwartz councilmen, J. P. Wunder- 
lich city clerk, C. H. Lea treasurer, and 
Judson Crain superintendent of streets 
at Eureka, Cal. 

W. A. Park, former chairman of the 
Knox county road and workhouse com- 
mission, and civil engineer and con- 
tractor, has been employed by the spe- 
cial commitee of the city council to in- 
vestigate the quality of the paving be- 
ing put down in Knoxville, Tennessee. 

Wilbur J. Watson, M. Am. Soc. C. E., 
who resigned recently as bridge en- 
gineer of the Osborn Engineering Com- 
pany, of Cleveland, Ohio, has taken up 
consulting work and particular atten- 
tion will be given to the management 
of construction of bridges and build- 
i 


Colo., has been retained by the pro- 
vincial government of British Colum- 
bia to investigate various engineering 
problems. He will give particular at- 
tention to furnishing relief from dif- 
ficulties due to existing water condi- 
tions. 

Edward Schildhauer, who has been 
attached to the Washington office of 
the Isthmian Canal Commission as 
consulting engineer has been trans- 
ferred to the Isthmus of Panama. The 
last six months have been spent by 
Mr. Schildhauer in visiting the prin- 
cipal locks and dams in this country, 
and he will be assigned especially the 
construction of the gates of the locks. 

Caleb Mills Saville, M. Am. Soc.,C. E., 
the author of the series of articles on 


Chicago, Il- 


who served as 


former president 


ngs. 
Prof. L. G. Carpenter of Fort Collins, 





i 
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the Metropolitan Water Works System 
of Boston, which has appeared in recent 
numbers of MUNICIPAL ENGINEERING, 
was an assistant engineer for some 
years in the construction of the 
works. He has been a consult- 
ing engineer by the Isthmian Canal 
Commission and will leave for Panama 
shortly. 


Paul C. Barth, who was recently de- 
posed as mayor of Louisville, Ky., com- 
mitted suicide August 21, by shooting 
himself. Mr. Barth and all of the dem- 
ocratic officials were deposed because 
of fraudulent counting, and a new set 
of officials was named by Governor 
Beckham. Since being ousted Mr. 
Barth’s administration, by mandate of 
the court of appeals, has been subject- 
ed to severe scrutiny by the officials 
who came in with Mayor Bingham. 
Nothing was found, however, that re- 
flected any discredit on Mr. Barth per- 
sonally, but the methods of conducting 
some of the city institutions have been 
under criticism in official reports and 
in the press. 


On Aug. 17, Mr. E. N. Chisolm, city 
engineer of Columbia, S. C., presented 
his resignation to the city council. In 
the discussion of the matter, as re- 


ported in the Columbia papers, it ap- 
peared that the council had created a 
water commission and a street com- 
mission to take charge of these de- 
partments of the city improvements 
and that these commissions had ig- 
nored the city engineer’s office in their 
selection of engineering assistance. It 
was also stated that by ordinance the 
duties of superintendent of water 
works devolve upon him and that the 
street commission had been given no 
authority to appoint an engineer. The 
council, after some speeches compli- 
mentary to Mr. Chisolm refused to ac- 
cept his resignation and passed a reso- 
lution notifying the commissions of 
his authority and that consent by 
council must be secured before em- 
ploying additional engineers. The 
city of Columbia has laid out a com- 
prehensive plan of public improve- 
ments, based on a report by Kel- 
sey and Guild, landscape _ architects, 
made to the Civic League of Columbia 
and the misunderstanding has prob- 
ably arisen, at least in part, in the 
confusion of modifying the methods of 
handling the city’s business to suit the 
new order, without central direction 
by one conversant with all sides of the 
question. 
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Tarvia on Michigan Boulevard, Chi- 
cago. 

During the season of 1906 the South 
Park Board of Commissioners of Chi- 
cago treated with Tarvia the surface 
of more than 106,000 square yards of 
the most heavily traveled boulevard 
streets in that city, in an endeavor to 
overcome the excessive cost and diffi- 
culty of properly maintaining those 
streets under the traffic to which they 
are subjected and to suppress the dust 
which was damaging property values. 
This Board has charge of the con- 
struction and maintenance of the ex- 
tensive park and boulevard system on 
the South Side of Chicago, embracing 
2,228 acres of parks and 45 miles of 
park drives and boulevards.( These 
drives and boulevards are almost en- 
tirely surfaced with limestone macad- 
am, which, under normal condi- 
tions, produces one of the most satis- 
factory roadways for light traffic that 
can be secured. Since the advent of 
the motor car, however, and particu- 
larly during the past two or three 
years, these macadam drives and 
streets have been extremely dusty 
and have been maintained in many 


places only at an unwarranted ex- 
pense, while in some instances it has 
even been practically impossible to 
keep their surfaces in good service- 
able condition during the spring 
months. 

The treatment with Tarvia was un- 
dertaken on a small scale early in 
May of last year in an experimental 
way, in an endeavor to find a method 
of suppressing the dust and insuring 
the surface of the macadam against 
the exceedingly detrimental pulveriz- 
ing effects of automobile traffic. 

The first tarviating work that was 
done embraced 3,160 square yards of 
street surface on Michigan Avenue be- 
tween Twenty-third and Twenty- 
fourth Streets. 

Michigan Avenue is a boulevard, 50 
feet between curbs and 5.73 miles 
long, and is the only street used ex- 
clusively by light-weight vehicles 
leading from the extensive residence 
districts on the south side of the city 
to the central business district. 

It is also a boulevard connection be- 
tween the drives and boulevards of 
the park system on the south side and 
those of the park system on the west 
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Besides, it carries 
end practically 


side of the city. 
toward its northern 
all of the light traffic between the 
South and North Sides. The amount 
of traffic on this boulevard has al- 
ways been proportionately very 
heavy, but since automobiles have 
come to be used so extensively for 
business as well as for pleasure, the 
traffic passing along it has increased 
greatly over the former volume. 


This increase in the volume of 
traffic is largely automobiles, and at 
the same time many of the _  horse- 
drawn vehicles which formerly used 
this boulevard have been replaced by 
automobiles. The result of the com- 
paratively recent change in the nature 
of the traffic over Michigan Avenue 
has been to convert the surface of 
the latter from the smoothest and 
most uniformly good macadam drive 
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in the city, and, in fact from one of 
the best that could be built, to a sur- 
face that can scarcely be kept free 
from pits and loose stone. 

On holidays, when automobiles were 
numerous, it was extremely ° difficult 
to keep down the dust. This condi- 
tion is particularly aggravated in a 
length of the boulevard abopt three 
miles long, extending from: Thirty- 
third Street north to the business dis- 
trict. 

The 
perimental 
that the 
south on 


results obtained with this ex- 
block were so satisfactory 
tarviating was continued 
Michigan Avenue to Thirty- 
Street, with a total of 47,110 
yards, and later to other 


ninth 
square 
strets. 


An Economical Hydraulic 


Plant. 


Pumping 
The accompanying drawings show 
a Rife Hydraulic engine and the 
method of installing it which was 
used at the U. S. Naval Coaling station 
at Bradford, R. I. The engine shown 
is a duplex No. 120 Rife Hydraulic 
Ram, which requires 1400 gallons of 
water a minute to operate it at full 
capacity. It weighs 4200 pounds. 

The guaranteed efficiency according 
to contract was 70 per cent. but each 
side of the engine developed practic- 
ally the efficiency, the less ef- 
ficent showing 89.06 per cent. by 
d’Aubisson’s formula, lifting 228 gal- 
lons a minute with 180 strokes to a 
standpipe under a pumping head of 
84 feet and using 578 gallons a min- 
ute to do the work under a power 


same 


SKETCH OF HYDRAULIC RAMS 
AT NARRAGANSETT BAY COALING STATION, 


head of 37.25 feet. The rams are test- 
ed to use 700 gallons a minute and are 
able to use 850, but 578 was all that 
was available at the time the test 
was made. The other engine develop- 
ed 91.23 per cent. efficiency. 

The second drawing shows a diagram 




















RIFE HYDRAULIC ENGINE, No. 120. 


and dimensions of system. The water 
used for power is in the reservoir at 
the left and is fed by a 14-inch pipe 
to the 16-inch stand pipe and thence 
by a 12-inch pipe to the engine, which 
takes the water to be pumped from 
the supply adjoining it on the right 
and forces it to the tank above. 
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12 Drive Pipe’: 3 
acai aoe ceed 
DIAGRAM OF RIFE HYDRAULIC RAM INSTALLATION AT BRADFORD, R. L., 
NAVAL COALING STATION. 
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Pipe Welding by the Thermit Process. 

The accompanying cuts suggest the 
methods of welding pipes and tubes 
.by the Thermit process and the ma- 
terials and apparatus required. The 


first cut shows the clamps in posi- 
tion, holding two ends of pipe to- 
gether ready for a butt weld. Pipes 
from 1 inch to 4 inches can be hand- 
led with the three sizes of these 














THERMIT WELDING PROCESS. 
Clamp Holding Two Pipe Ends Together. 


THERMIT WELDING PROCESS. 
Mold for Pouring Pipe Joint. 


THERMIT WELDING PROCESS. 
Pouring Horizontal Pipe Joint. 


clamps. The second cut shows the 
mold for surrounding the joint to be 
welded. The third cut shows the pro- 
cess of pouring the melted metal from 
the crucible in which it is melted by 
the use of a welding portion of Ther- 
mit, ignited with a half-teaspoonful 
of ignition powder. The clamps, mold, 
crucible and tongs shown in the cut, 
with Thermit and ignition powder 
are all the apparatus and materials 
required for making a weld. 

Thermit is a mixture of finely di- 
vided aluminum and iron oxide, which, 
when ignited in one spot by means of 
the ignition powder, communicates 
the combustion throughout its mass 
without the use of heat or power 
from outside and produces during this 
combustion, in about 15 seconds, a 
temperature of approximately 5,400 
degrees F. During the reaction which 
produces this heat, the aluminum and 
the oxygen contained in the iron ox- 
ide combine to a highly super-heated 
liquid slag, aluminum oxide. The iron 
which is set free at the same time and 
at the same temperature, sinks to the 
bottom of the containing vessel or 
crucible. By pouring the super-heated 
molten mass around the pieces to be 
welded they are brought to the neces- 
sary temperature for welding. The 
heated slag floats on top of the iron 
in the crucible and is first poured into 
the mold, where it adheres in a thin 
layer to the walls of the mold and 
the pieces to be welded and protects 
them from contact with the liquid 
iron which runs in last. The heat of 
the superheated materials run into 
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the mold softens the ends of the pipes 
in contact with each other. The 
clamps are then drawn up and the 
weld is effected by the squeezing to- 
gether of the now plastic ends of the 
parts to be welded. The layer of slag 
is easily chipped off after cooling and 


THERMIT WELDING PROCESS. 
Joint in Vertical Pipe Ready to Pour. 


removal of the clamps and mold, and 
the weld is left solid and shows only 
a barely perceptible upset at the joint, 
which can be machined off if desired. 
It is claimed that the weld is as strong 
as the pipes themselves. 

The fourth cut shows a weld in a 
vertical pipe ready to pour, and the 
difference in form of mold required. 

The Goldschmidt Thermit Co., 90 
West Street, New York City, will send 
full information regarding details of 
operations and cost of the same. 





Bates Valve Bags and Filling Machines. 


A prominent cement company had 
the usual difficulty with shipping 
cement in bags and they say that in 
order to secure a bag that would 
transport without breaking they had 
bags of thick strong heavy paper 
made; these reached destination in 
better condition, but they were so 
stiff that the men could not tie them 
without cutting their hands. Then, 
when they finally succeeded in get- 
ting a bag tied, they were quite cer- 
tain to find that the bag had broken 


at the crease. This turned attention 
to the possibility of using a bag that 
required no tying; in other words, 
to use a bag with two bottoms. But 
how could the bag be (filled? This 
question was answered by the Bates 
valve bag machine. After about two 
months working of the first machine 
another was put in and the two ma- 
chines can accurately fill 20 bags 
every minute; accurately, because 
when 95 pounds have been put in the 
bag, this weight stops the further 
flow of cement, but the flow will not 
stop until that amount has been put 
in the bag. 

Among the points of 
the Bates valve paper bag as com- 
pared with open mouth tied bag may 
be mentioned the following: 

First.—The fact that the valve bag 
does not have to be puckered at the 
top or tied makes possible the use of 
a paper which is much stiffer, stronger 
and heavier than that of a bag which 
must be tied. 

Second.—The valve bag is a more 
shapely package than the old open 
mouth bag, and as a result, can be 
loaded in the car or tiered up in the 
warehouse much more conveniently 
than the open mouth bag. It is pos- 
sible to pile these bags thirty deep 
in storing without breaking the lower 
tiers owing to the great strength of 
the paper and the shape of the bag. 

Third.—In loading these sacks in 
a car, it is possible to fit them in so 
snugly that there is far less shifting 
of the sacks in the car than is the 
case of the sack with the tied. end. 
The sack is so much thinner laid flat 
down than the open mouth bag that 

“a 3 
a car loaded to capacity, for instance, 
eight tiers deep, is only about two- 
thirds as high as if loaded with open 
mouth bags; in other words, nine tiers 
of Bates sacks are of the same height 
as six tiers of the open mouth sacks,’ 
This is desirable in trucking and stor- 
ing up in the warehouse. 

Fourth.—This bag has more.  bear- 
ing surface than the round shaped 
open mouth kind, and has no string 
to cut and break the paper under a 
similar pressure. 

Fifth.—The valve bag is of such a 
shape that the laborer in handling the 
sacks takes hold with both hands, as 
he should do, and the bag is lifted 
with the strain properly distributed, 
while a tied bag offers a handle and 
frequently is lifted with one hand with 
the result that the paper being creased 
the top of the bag is torn off. 

Sixth—In cases where cement is 
tested, It is possible to secure a 


excellence of 
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sample of the cement in the bags by 
taking out a small portion with a 
tube without unsealing the bag, or in 
any way disfiguring it. 

Valves are used in the bottom of 
cloth sacks also, and they are filled 
by this machine. The cloth sacks are 
all securely tied in a tying machine 
while empty, and consequently, a 
harder and better knot is obtained 
than can be secured by the ordinary 
method of tying by hands and relying 
upon the man to pull the knot tight. 
The exact weight is also secured auto- 
matically. 





A New Asphalt Repair Piant. 
The accompany drawing gives two 
views of a new portable asphalt re- 
pair plant invented by Geo. W. Lam- 
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being sufficient to melt the asphaltic 
cement and permit thorough combina- 
tion in the second mixer. 





Popularity of Medusa Waterproofing. 


We are advised by the Sandusky 
Portland Cement Co., Sandusky, O., 
that their Medusa water-proof com- 
pound is being used for water-proof- 
ing the concrete construction in the 
following important jobs. Metallic 
Casket Co., addition to plant at 
Springfield, O.; M. J. Brandenstein 
Bldg., Joseph Brandenstein Bldg., Me- 
chanics and West Bank Bldgs., Del- 
ger Bidg., San Francisco, Cal.; Proc- 
ter & Gamble factory, Staten Island, 
N. Y.; Pugh Printing Co., power build- 
ing, Cincinnati, O.; Bostwick-Braun 






































LAMSON’S NEW ASPHALT REPAIR PLANT. 


son, Railway Exchange, Chicago, on 
which he received a patent in July, 
1907. The principal novelty about the 
plant, to which Mr. Lamson calls spe- 
cial attention, is the use of an or- 
dinary asphalt mixer fitted with oil 
furnaces to dry and heat the mineral 
matter instead of the large slowly re- 
volving dryer heretofore in use. After 
being heated to the proper tempera- 
ture in this mixer the mata.sial is 
dropped into another mixer, where the 
cementing material is added, the heat 
of the materials from the first mixer 


warehouse at Toledo, O.; Packard Mo- 
tor Car Co., new building, New York 
City. 

The cement company have been 
compelled to twice double the capac- 
ity of their water-proof plant and are 
now crowded with orders. 





White Cement Mortar tor Laying Brick 


The use of lime mortar for laying 
sand-lime brick is deprecated by W. 
Michaelis, Jr., in an article in a re- 
cent number of “Brick.” He states 
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that the carbonic acid which is neces- 
sary to the hardening of the mortar 
after the brick work is in place is ab- 
sorbed by the sand-lime brick, because 
the brick also require carbonic acid. 
As a consequence the mortar in the in- 
terior of a joint never becomes hard. 
He recommends Portland cement mor- 
tar, therefore and goes so far as to say 
that lime mortar should never be used. 
The natural color of sand-lime brick is 
white and the wall should not be sub- 
jected to the danger of discoloration 
by a dark cement. He therefore recom- 
mends a white cement, which will not 
discolor the face of the wall, because 
it will harmonize wtih the color of the 
brick. The subject of discoloration 
of the bricks themselves by the impur- 
ities in the mortar is not mentioned 
by Mr. Michaelis, but it is very im- 
portant and demands a non-staining 
cement. The properties demanded by 
Mr. Michaelis are claimed for the 
Parthenon brand of white Portland 
cement, made by the Art Portland Ce- 
ment Co., Kimmell, Ind., and also the 
property of non-staining, so that it 
can be used with the finest of ma- 
terials and delicate colors without dan- 
ger of staining or discoloration. 


A New Hercules Block Machine. 


The Special, the new ma- 
upon the market 
Machine Co., 


meeting with 


Hercules 
chine recently put 
by the Century Cement 
of Rochester, N. Y., is 
success. 

The Hercules Special is smaller than 
the regular Hercules, but is built ex- 
actly the same. It was put out to 
meet the demand for a smaller ma- 
chine and will make blocks from 2 
inches up to 32 inches in length. 

It is just the machine for the man 
gonig into business in a small way, or 
for a man who intends to build a 
home for himself. 


Information About Brick Pavements. 


The National Paving Brick Manu- 
facturers’ Association is issuing a 
series of pamphlets upon the subject 
of paving which are very interesting 
and instructive. Following are the 
titles of a number of those devoted to 
paving brick: 

“Directions for Laying Brick Street 
Pavements” with three sets of speci- 
fications for various requirements 
A number of extracts from the best of 
these sets were made for this and 
the August number of MUNICIPAL 
ENGINEERING. 

“Vitrified 
poses.” 


Brick for Paving Pur- 


“Directory of National Paving Brick 
Manufacturers’ Association.” 

“Why Vitrified Brick Pavements are 
the Best.” 

“Brick Paved 

“We Are 

“The 
Brick 
Baker. 

These and a number of other book- 
lets on paving can be obtained on 
application to Will P. Blair, the cor- 
responding secretary of the Associ- 
ation, Arcade Building, Terre Haute, 
Ind. 


Country Roads.” 

For Brick, Aren’t You?’ 

Construction and Care of 
Pavements,” by Prof. I. O. 





Trade Publications. 

Dolese and Shepard Co., Chicago, 
Ill., issue a booklet devoted to Limene, 
a powdered lime putty. 

The Barrett Mfg. Co., New York, €tc., 
has issued a beautiful booklet with 
pictures in three colors to prove that 
“The Dust Nuisance Can be Suppress- 
ed’ by the use of Tarvia. 

The Austin Manufacturing Co., Chi- 
cago, Ill., has issued a catalog of the 
Austin pioneer dump wagon which 
has been 20 years in the field. It fuily 
illustrates and describes the various 
styles of dump wagons includirg the 
steel and wood axle wagons 
municipal dump wagon. It 
also gives some illustrations of the 
New Era grader, Copies of this cat- 
alog and of six other catalogs of va- 
rious machinery of their manufacture 
will be sent on application. 

The uses of Farrell’s patent plank 
holders are fully described in a new 
booklet issued by Thos, C. Farrell. 
Washington, N. J.. which is incidental- 
ly a practical treatise on the construc- 
tion of monolithic concrete, worthy of 
a place in the engineer’s and contrac- 
tor’s working library. 


pioneer, 
and the 





Trade Notes. 
ASPHALT. 

Wilmington, Del.—The _ street and 
sewer department is considering the 
question of building a municipal as- 
phalt paving plant. 

Fort Smith, Ark.—The Choctaw As- 
phalt ‘Company has been incorporated 
by C. E. Speer, president, Thomas Bell, 
Thomas W. Clelland, Clifton R. Breck- 
inridge, John C. Gardner, and Wm. J. 


Echols. 

Dubois, Pa.—Special. Arthur L. 
Bouton, engineer, advises us that he 
desires the names of firms in the as- 
phalt block business. 

Titusville, Pa.—The asphalt plant of 
Mayer Brothers is about ready to begin 
operation. 

Grand Rapids, Mich.—The ways and 
means committee has decided to pur- 
chase a portable plant for repairing 
asphalt pavements. 


CEMENT. 


Pa.—Special. B B 


Philadelphia, . 3 
engineer, Land 


Lathbury, consulting 





MACHINERY AND TRADE. 


and Title Bldg., desires the names of 
applicants as draftsmen who make a 
specialty of designing cement mills. 

Colton, Cal.—The new plant of the 
California Portland Cement Co., is 
about completed. The officers of the 
company are: President, Dan Murphy; 
vice-president, C. E. Bittinger; secre- 
faery. and general manager, T. J. Flem- 
ng. 

Cleveland, O.—The Best Bros. Keene’s 
Cement Co. has been incorporated by 
Ria _W. Collister, A. J. Halle, John A. 

*. F. Miller, and John Sheri- 


lola, Kas.—Another cement plant will 
be constructed in Allen county, 1% 
miles from Carlyle, by the Lumber- 
man’s Portland Cement Company, and 
Manufactory of Brick. The work of 
construction on the plant will begin 
within a short time. 

Gardiner, Mont.—The Montana Con- 
solidated Gold Mining Co. will con- 
struct a cement plant here. 

St. Cloud, Minn.—John McElroy has 
found a deposit on his farm at Big 
Water Lake near here which he be- 
lieves to be cement clay. Tests of the 
clay are being made to ascertain its 
value. 

Grundy Center, Ia.—Fritzel Bros. 
have purchased the cement business of 
the Johnson & Fritzel Co. here. 

Bellingham, Wash. — The Western 
Estates Cqampany will begin prelimin- 
ary work soon preparatory to con- 
structing a cement plant at Kendall 
near the works of the Northwestern 
Portland Cement Co. 

Lewiston, Mont.—Nelson J. Little- 
john, who has been awarded a con- 
tract for constructing a main sewer on 
Fifth Avenue, will organize a company 
at once and install a large cement 
plant for the manufacture of cement 
pipe. 

An order has been placed with the 
Bradley Pulverizer Co., for Griffin Mills 
for the equipment of the entire grind- 
ing plant of the 3,000 barrels per day 
Portland cement works now being 
erected by the Ajax Portland Cement 
Co., at Independence, Kansas, This 
order was placed after a thorough in- 
vestigation by the expert engineers of 
Messrs. Westinghouse, Church, Kerr 
& Co., of the grinding machinery in 
use in this country, and it may there- 
fore be concluded that the Griffin Mill 
in their opinion is the best mill on 
the market for use in cement works. 

Cc. E. Twitt, West Tampa, Fla., has 
invented a form for making concrete 
curb and gutter, which includes mov- 
able forms for the curb and base of 
gutter, which are anchored by _ at- 
tached pins; removable bent trans- 
verse bars for securing to each other 
the vretical parts of the form and the 
horizontal frame which supports the 
form for the outer face of the curb. 


CONCRETE BLOCKS. 


Fond du Lac, Wis.—The Adjustable 
Steel Centering Co., has been formed 
here by T. Sackett, J. E. Hennen, 
and J. E. Doley, who will manufacture 
a steel centering device for concrete 
sewer construtcion. 

St. Vincent, Minn.—R. A. Rupert has 
moved his cement block manufactur- 
ing business from Lancaster, Minn., 
to this city. ; 

Hopkinton, Ia.—S. W. Stockdill, S. 
Moulton and U. Hudson have estab- 
lished a concrete block plant here. 

Plaza, D.—A cement block plant 
has been put in operation here. 

Harrisburg, Pa.—The Cement Con- 
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struction Company has_ been incor- 
orated by John L. Yarnall, and A. A, 
eisher, Jr., of Lewisburg, Pa., and 
Charles F. Kloss and Clay E. Lewis, 


of York, Pa. 

Glenwood, Ia.—Thomas Hall has 
added equipment for making cement 
brick, in addition to concrete blocks. 

Jackson, Minn.—Wick & Serum will 
engage in the manufacture of cement 
blocks on a larger scale. 

Wausau, Wis.—The Concrete 
and Supply Company has been 
orated by Frank A. Hecker, Russell 

yon, George L. Smith, M. B. Rose- 
berry, M. H. Duncan, W. R. Chollis and 
George M. Bethe. The company has 
taken over the plant of George L. 


Smith. 

Hartford, Conn.—The Enterprise 
Concrete Construction Company has 
been organized with officers as follows: 
President, James C. Pratt, of Hart- 
ford; vice-president, H. C. Hart, of 
Unionville; secretary, B. M. Heming- 
way, of Hartford. 

Davenport, Ia.—The Concrete Engin- 
eering Company has been incorporated 
by C. W. Major and R. C. Graham, for 
the construction of plain and _ rein- 
forced concrete structures of all kinds. 

Joliet, Ill—Plans are being perfect- 
ed for the formation of a company for 
the manufacture of cement building 
blocks under the A. O. Thomas patents. 


Block 
incor- 


PURCHASE OF MACHINERY. 


Logansport, Ind.—The H. F. Hillis 
Construction Company would like to 
receive estimates from firms manufac- 
turing machinery for making concrete 
blocks, pallets, posts, shingles, and all 
kinds of concrete building material. 

Cordele, Ga Special. W. T. Cheves 
advises us that he is in the market 
a a second-hand C. E. railroad tran- 
sit. 


PURCHASE OF MATERIALS. 


Scottville, } Frank W. 
Harding desires to purchase stone and 
tar. 


LIGHT, HEAT AND POWER. 


Cleveland, O.—The Standard Gas and 
Electric Fixture C ompany has been in- 
corporated by _ MT. Nubemeyer, 
Francis Nubemeyer, 
George F. 
meyer. 

Chicago, Ill.—The Automatic Gasoline 
Light, Heat and Fuel Company has 
been organized here by B. J. Frank, 
Wm. Newburger and John A. Mac- 
Arnow. The Masterson Electric Com- 
pany is being organized to do an 
electrical contracting business, by 
Frank L. Masterson, Thomas F. Queen- 
an and A. L. Flaningham. The Farr 
Electric Equipment Company is being 
organized to manufacture and deal in 
electrical devices, by Alfred Senechal, 
Nellie B. Farr, and Charles W. Farr. 


MISCELLANEOUS. 


Minneapolis, Minn.—The Minnesota 
Drainage Company has been incorpor- 
ated by L. C. Simons, W. S. Penning- 
ton, and Thomas Gerno, of Red Lake 
Falls, Minn., and F. W. Leavitt, of 
Minneapolis. 

Cincinnati, 
Cleaning Company 
porated. 

Sandford, Fla.—A plant for the man- 
ufacture of concrete drain tiles has 
been started by William Murray. J. 
E. Pace and B. Randall will also 
build plants for the same purpose. 


Robert. Cc. Curren, 


Downer and W. F. Nube- 


O.—The Vacuum Sanitary 
has been incor- 
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Trenton, N. J.—The Eastern Paving 
and Construction Company has been 
incorporated to do general contracting 
business, by Chas. A. Hickey, Vincent 
T. Coughlin, and T. J. McGovern. 

Denver, Colo.—The Denver’ Reser- 
voir and Irrigation Company has been 
incorporated and will build a _ reser- 
voir system at a point near Semper, 
10 miles north of this city. The reser- 
voir will be filled by diverting the flood 
waters of Ralston creek, Clear creek, 
and other streams. A series of smaller 
reservoirs will be built north of Sem- 
per. 

Detroit, Mich.—Commissioner Haarer 
advocates the establishment of a mu- 
nicipal creosoting paving block plant. 

Glencoe, Minn.—The Glencoe Steam 
Dredge Company has been organized 
to engage in drainage construction. 

Chicago, Ill._—The Dearborn Cut 
Stone Company has been organized to 
deal in stone and engage in contract- 
ing, by A. Frederick Colgren, A. Wil- 
liam Colgren and Charles A. Colgren. 


Springfield, Ill.—The Marwick- 
Mitchell Company, of Chicago, sub- 
mitted forms, August 1, for the new 
system of bookkeeping which the com- 
pany is to install in the city depart- 
ments of this city. The systefn will 
be in full operation in a short time. 

Troy, Me.—The Troy and Auburn 
Gravel Road Company has been incor- 
porated to build a gravel road from 
this city, by way of Auburn, to the 
south line of Pike county, 20 miles 
distant. 

Bloomington, Ind.—The new plant of 
the Indiana Tie and Creosoting Com- 
pany, located 2 miles south of this cit 
began operating August 23. Joe ° 
Durham, resident manager. 

A new journal devoted to water- 
proofing and having that word for its 
title has been started by Myron H. 
Lewis, C. E., 8-10 Burling Slip, New 
York City, and the first number, with 
the program for future numbers shows 
that it intends to cover the field thor- 
oughly. 
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PAVING. 


San Diego, Cal.—The supreme 
court of California has decided that 
the Oakland boulevard bonds, issued 
under the law of 1901, are valid. 

Goshen, Ind.—The Western Con- 
struction Co., of Lafayette, has for- 
feited its contract with the city coun- 
cil of this city to pave Sixth street 
with asphalt. The work was to be 
completed by Sept. 15, but the com- 
pany never broke ground after secur- 
ing the contract. 

Portland, Ore.—The Barber Asphalt 
Paving Co., has requested that pro- 
ceedings leading to bituminous ma- 
cadam paving on Glisan, Sixth, Oak, 
Third, and East Morrison streets be 
discontinued, stating that permission 
of the property owners to substitute 
asphalt on a concrete foundation had 
been secured. The request was grant- 
ed and new petitions for the asphalt 
improvement have been filed. 


CONTEMPLATED WORK. 


Sheboygan, Wis.—Paving is pro- 
posed for Michigan avenue. 

North Tonawanda, N. Y.—Vander- 
vort street is to be paved. 

Seattle, Wash.—Hassam paving is 
contemplated for Westlake avenue. 

Bement, I1l.—Brick eo is pro- 
posed for the principal streets. 

Cottonwood, Idaho.—This town may 
issue bonds for street improvements. 

Watertown, N. Y.—The board of 
public works has decided to improve 
Clinton street. 

Chattanooga, Tenn.—A number of 
new paving districts have been cre- 
ated. 

Butte, Mont.—Paving is contem- 
plated for Arizona and West Park 
streets, 


McIntosh, Minn.—The construction 
of permanent sidewalks is contem- 
plated. 

Easton, Pa.—A resolution has been 
adopted to curb and pave Oak and 
Howard streets. 

Mobile, Ala.—About 53,000 square 
yards of paving is proposed. Wright 
Smith, ch. engr. 

Guthrie, Ok.—The question of pav- 
ing Harrison and Cleveland aves. is 
being discussed. 

Watervliet, N. Y.—Common council 
has decided to pave 8rd ave. with vit- 
rified brick. 

Billings, Mont.—Plans are being 
prepared for paving 2 streets, Henry 
Gerharz, cy. engr. 

Independence, Kas.—About 23 blocks 
of brick paving is contemplated. W. 
F. Keller, cy. engr. 

Normal, Tll.—An ordinance was 
passed Aug. 19 providing for the con- 
struction of a concrete walk. 

Kingsland, N. J.—The macadamizing 
of Freeman st., Weart ave. and Ridge 
road is contemplated. Twp. com. 

Elkhart, Ind.—A resolution has been 
passed to pave Main st. from Prairie 
st. south to the city limits. 

Alpena, Mich.—Council has decided 
to pave with brick Oldfield st. from 
Walnut st. to the 9th st. bridge. 

Oklahoma City, Ok.—Resolutions 
have been passed for paving certain 
streets and alleys. Geo. Hess, cy. clk. 

Cadillac, Mich. — Estimates have 
been submitted for paving certain 
streets with bitulithic and brick. St. 
com. 

Troy, N. Y.—Common council con- 
templates repaving River st. from 
Bridge ave. to State st. with vitrified 


brick. 
Windfall, Ind.—The county commis- 
sioners have approved petitions for 12 
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gravel roads in this township, aggre- 
gating 21 miles. 

Springfield, Mo.—Ordinances have 
been passed for improving certain 
streets by graveling, sidewalks, etc. 
James Blain, mayor. 

Durham, N. C.—Plans for extending 
the Durham and Roxboro county road 
to the Person county line, about 12 
miles, have been prepared. 

Salt Lake City, Utah.—Preliminary 
estimates of the cost of the proposed 
asphalt paving extensions have been 
completed by Louis C. Kelsey, cy. 
engr. 

Cape Girardeau, Mo.—Bids will be 
asked for soon for constructing 8 
miles of macadam streets, granitoid 
sidewalks and gutters. G. E. Chapel, 
cy. clk. 

Camden, N. J.—An _ ordinance has 
been passed for paving Tth st. with 
asphalt, with 5x20-in. curbing, from 
Ferry ave. to Morgan st. IL. V. Brad- 
ley, clk. 

Pasadena, Cal.—H. E. Huntington 
has been granted permission to ex- 
periment with a new rock paving on 
the principal street of this city. Cy. 
engr. Van Ornum., 

Niles, Mich.—A resolution has been 
adopted to pave 38rd st. from Syca- 
more to Michigan sts. with brick on 
gravel foundation. Carl Forler Whet- 
stone, cy. clk. 

Dallas, Tex.—Special. William Do- 
ran, comr.« sts. and public property, 
advises us that this city will soon ask 
for bids for constructing 50,000 sq. 
yds. of street paving. 

Evanston, Ill.—The municipal  of- 
ficers are considering the question of 
the best paving for the streets of this 
city, on account of automobile driving 
being ruinous to the macadam streets 
already laid. 

Palestine, Tex.—Paving is contem+ 
plated for Oak st. and Avenue A. 

Lansing, Mich.—The property own- 
ers on Saginaw st. from Washington 
to Pine, have petitioned for paving. 

Lockport, lll. — Applicants have 
been made to the city council for 20,- 
000-sq. ft. more of cement sidewalks. 

Niles, Mich.—Paving is contemplated 
for S. 2nd st. Paving is also being 
urged for Front and St. Joseph sts. 

Chicago, Ill.—The bd. of local 
impvts. has formulated plans for a 
thorough inspection of asphalt pave- 
ments. 

3ridgeton, N. J.—An ordinance has 
been passed for the permanent im- 
provement of certain streets with ma- 
cadam and asphalt block. 

East St. Louis, Ill.—Ordinances were 
passed August 19 providing for gran- 
ite block paving on Missouri and 
Chureh sts. and brick paving on Illi- 
nois ave. 

Muskogee, I. T.—J. C. Welch has of- 
fered this city all of the asphalt it will 
use for paving the streets free of cost. 
Mr. Welch owns a large tract of land 
in the Chickasaw nation on which are 
vast beds of asphalt. 

Kansas City, Mo.-—The clerk of the 
county commissioners has been direct- 
ed to ask for bids for paving Parallel 
road to a mile beyond White Church, 
Kas., and Kansas ave. from 18th st. to 
Turner, Kas., 14%-mi.; resurfacing 
Shawnee road for a distance of 1-mi. 








CONTRACTS TO BE LET. 
Kenosha, Wis.—Bids are asked un- 
til Sept. 9 for 11,400 sq. yds. of brick 
paving on W. Main st. 
Canton, S. D.—Bids are asked until 
Sept. 2 for constructing a number of 
sidewalks. Cy. clk 


Keystone, W. Va.—Bids are asked 
until Sept. 3 for paving Main and 
Bridge sts. G. T. Epling, mayor. 

Bluffton, Ind.—Sealed bids are asked 
until Sept. 6 for construting 23 gravel 
roads. Co. Comrs. 

Oakmont, Pa.—Bids are asked until 
Sept. 2 for grading, paving and curb- 
ing Oakmont ave. Boro clk. 

Cadiz, O.—Bids are asked until Sept. 
2 for macadamizing 4400 ft. of road. 
John S. Lacey, co. audt. 

Madison, Wis.—Bids are asked until 
Sept. 13 for macadamizing Jefferson 
st. J. F. Icke, cy. engr. 

Evansville, Ind.—Bids are asked un- 
til Sept. 5 for a large amount of pav- 
ing in the county. Co. comrs. 

Janesville, Wis.—Bids are asked un- 
til Sept. 6 for paving E. Milwaukee 
st. with brick. St. Ass’mt. com. 

Snow Hill, Md.—Bids are asked un- 
til Sept. 3 for grading and macadam- 
izing 2 miles of road. Co. comrs. 

Salem, Ind.—Bids are asked until 
Sept. 2 for constructing the old state 
road in Gibson twp. Co. comrs. 

Marion, O.—Bids are asked until 
Sept. 3 for constructing sandstone 
sidewalks. Wm. Fies, clk. B. P. 8S. 

St. Paul, Minn.—Bids are asked un- 
til Sept. 16 for improving Larpenteur 
ave. Edw. G. Krahmer, co. audt. 

New Ulm, Minn.—Bids are asked un- 
til Sept. 3 for constructing cement 
sidewalks. Ernest Wickerski, cy. clk. 

Valparaiso, Ind.—Bids are asked un- 
til Sept. 2 tor constructing a _ stone 
road. Stephen P. Corbey, co. audt. 

Ottumwa, lIa.—Bids are asked until 
8 p. m. Sept. 2 for improvmg sundry 
streets and alleys. J. H. Brady, cy. 
engr. 

Omaha, Neb.—Bids are asked until 
Sept. 3 for paving and curbing on 
several streets. D. B. Butler, cy. clk. 

Downers Grove, Ill.—Bids are asked 
until Sept. 38 for constructing a ma- 
cadam pavement. J. S. Lozier, vil. engr. 

Lebanon, Ind.—Sealed bids are ask- 
ed until Sept. 2 for constructing a 
gravel road. B. F. Simmons, co. audt. 

Washington, D. C.—Bids are asked 
until Sept. 3 for grading Albemarle st. 
H. B. F. MacFarland, chmn. Dist. 
Comrs. 

Mt. Vernon, Ind.—Bids are asked un- 
til Sept. 5 for constructing 2 miles of 
road. Robt. W. Highman, chmn. co. 
comrs. 

Canton, O.—Bids are asked until 
Sept. 3 for paving on gravel and con- 
crete foundations. W. E. Sarver, cy. 
engr. 

Sullivan, Ind.—Bids are asked until 
Sept. 3 for constructing 22,515-ft. of 
gravel roads. E. E. Russell, co. audt. 

Albany, N. Y.—Bids are asked until 
Sept. 3, 4 and 5 for constructing va- 





rious state roads. Frederick Skone, 
State engr. 
Natchez, Miss.—Sealed bids are 


asked until Sept. 3 for constructing 
the Kingston road. John F. Jenkins, 
chancery clk. 

McDonald, Pa.—Bids are asked until 
Sept. 3 for grading, curbing and pav- 
ing Barr and Washington sts. Dell 
Allison, clk. 

Hannibal, Mo.—Sealed bids are asked 
until Sept. 2 for paving and improv- 
ing a number of streets. Aug. 
Scheineman, cy. clk. 

Averyville, Ill.—Sealed bids are 
asked until Sept. 2 for constructing 
a cement sidewalk on Sloan st. Carl 
Rydgren, secy. bd. local impvts. 

Freeport, O.—Sealed bids are asked 
until Sept. 2 for macadamizing 2200 
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ft. of bridge approach. John S&S. 
Lacey, co. audt. 

Wabash, Ind.—Sealed bids are asked 
until Sept. 9 for constructing cement 
sidewalks in Elm st, Fremont Mc- 
Lees, co. audt. 

Bloomington, Ind.—Bids are asked 
until 2 p. m., Sept. 4 for constructing 
12,290 ft. of pike roads. Samuel M. 
Kerr, co. audt. 

Wilmington, Sealed bids are 
asked until Sept. 5 for constructing a 
macadam pavement on road No. 110. 
J. A. Brown, eng. 

LaCrosse, i bids are 
asked until Sept. 17 "— paving certain 
alleys with _ brick. H. J. Beckwith, 
chmn. B. P. W. 

Buffalo, N. Y.—Bids are asked un- 
til Sept. 4 for paving and repaving 
portions of 10 streets. Francis G. 
Ward, dir. pub. wks. 

Pleasant Ridge, Sealed bids are 
asked until Sept. 2 for vonstruct- 
ing artificial stone sidewalks. Cc 
Davies, elk coun. 

Toledo, O.—Bids are asked until 
Sept. 3 for grading, draining and 
macadamizing Otter Creek road. J. V 
Kerr, chmn, co. comrs, 

Scranton, Pa.—Bids are asked until 
Sept. 3 for constructing flagstone 
sidewalks on various streets. = me 
Asker, dir. pub. wks. 

New Philadelphia, O.—Bids are ask- 
ed until Sept. 3 for constructing 10,- 
600 sq. yds. of brick paving. Clyde J. 
Knisely, cy. engr. 

Ft. Moultrie, (Moultrieville P. O.), S. 
C.—Bids are asked until Sept. 14 for 
constructing roads and walks. J. M. 
Fulton, Q. M. 

Lagrange, Ind.—Bids are asked un- 
til Sept. 2 for constructing cement 
walks around the public square. V. D. 
Weaver, co. audt. 

Carrollton, O.—Bids are asked un- 
til 3 p. m. Sept. 5 for grading and 
macadamizing b miles of road in 
Springfield twp. R. H. Lee, engr. 

Monticello, Ind.—Bids are asked for 
until Sept. 3 for oradine, draining and 
paving various roads with stone. J. 
L. Ackerman, co. audt. 

New York City.—Bids are asked un- 
til Sept. 4 for regulating, grading and 
paving various streets. Bird S. Coler, 
prest. Brooklyn boro. 

St. Bernard, O.—Bids are asked un- 
til Sept. 3 for constructing artificial 
stone sidewalks on_ several _ streets. 
Geo. Schoeder, vil. clk. 

Portsmouth, O.—Sealed bids are 
asked until Sept. 4 for paving Lin- 
coln st. from Grant to 11th with 
brick. B. #. Royse, prest.| B. P. S. 

Decatur, Ind. sealed bids are asked 
until Sept. 6 for constructing macad- 
amized roads in Monroe and Prebele 
twps. C. D. Lowton, co. audt. 

Des Moines, Ia.—Sealed bids are 
asked until Sept. 13 for paving  Li- 
brary ave. with asphalt with Portland 
cement curbing. W. W. Wise, chmn. 
B. P. W. 

Elmira, N. Y.—Bids are asked until 
Sept. 4 for paving Railroad ave. with 
vitrified brick and asphalt on con- 
crete base. S. F. Warner, cy. clk. 

Euclid, Bids are asked until 
Sept. 16 (suutvertoveniath. for grad- 
ing, draining and paving Euclid road 
with macadam. H. S. Dunlop, vil. clk. 

Oakmont, P Sealed bids are ask- 




















ed until Sept. 2 for grading, curbing 
and paving Oakmont ave. and grading 
several streets. Geo. Stoup, clk. 
Silverton, O.—Bids are asked until 
Sept. 12 for constructing cement side- 


walks, grading, and drains in sundry 
streets. <A. A. Sprague, vil. clk 

Wilmington, Del.—Sealed bids are 
asked until Sept. 3 constructing a 
road in White Clay creek. Francis 
A. Price, New Castle co. state highway 
comr. 

Idaho Springs, Idaho.—Bids are ask- 
ed until Sept. 3 for constructing and 
repairing 1% miles of wagon road at 
Floyd hill. T. W. Jaycox, state engr. 
Dover. 

Terre Haute, Ind.—Sealed bids are 
asked until Sept. 7 for grading and 
paving with cinder theSStuthard road 
in Nevins twp. Jerome W. Donohie, 
co. audt. 





Rockville, 
ed until Sept. 5 for constructing cer- 
tain gravel roads. Kh A. Garrard, 


chmn. co. comrs.; H. A. Henderson, co. 
audt. 

Junction City, Kas.—Sealed bids are 
asked until Sept. 6 for constructing a 
4-ft. vitrified brick sidewalk on Jef- 
ferson and 138th sts. John G. Pease, 
cy. clk. 

Bergholz, O.—Bids are asked until 
Sept. 5 for grading and macadamizing 
about 5 ee of road in Springfield 
twp. W. A. ‘laylor, wlk. trus. of 
Springfield twp. 

Providence, R. aled bids are 
asked until Sept. 4 for constructing 
state highways in a number of towns. 
John H. Edwards, chmn. State bd. pub. 
roads. 

Cleveland Heights, O.—Bids are 
asked until Sept. 10 for establishing a 
grade, grading, draining and paving 
with macadam Lee road. Wm. G. 
Phare, vil. clk. 

Jamestown, N. Y.—Bids are asked 
until Sept. 2 for 23,000 lin. ft. of ce- 
ment curb and gutter, 36 #£concrete 
catch basins, and 10 manholes. C. G. 
Jones, cy. engr. 

Crawfordsville, Ind.—Sealed bids 
are asked until 7:30 p. m. Sept. 2 for 
grading and graveling the first alley 
south of Jefferson st. Henry B. Hulett 
cy. clk. 

Chamberlain, S. D.—Sealed bids are 
asked until 8 p. m., Sept. 2 for grad- 
ing and filling a portion of the pro- 
posed road to Riverside Cemetery. C. 
G. LeBlend, cy. audt. 

Bridgeton, N. J.—Bids are asked un- 
til Sept. 11 for improving 5.75 miles 
of Maiaga road with gravel, etc. 
George Reeves, chmn. pub. rd. com. 
of freeholders. 

Lake Charles, Sealed bids are 
asked until Sept. 3 for constructing 
about 15 miles of cement sidewalks 
and brick or cement curbing. C. H. 
Winterhaler, mayor. 

Clark, S. D.—Bids are asked until 
Sept. 3 for constructing a _ railroad 
crossing across the right-of-way of 
the Duluth, Watertown and Pac. Ry. 
J. W. Cotes, co. audt. 

Jamestown, N. Y.—Bids are asked 
until Sept. 2 for constructing 23,000 
ft. of cement curb and gutters, 35 
concrete catch basins, 10 manholes, 
etc. C. G Jones, cy. engr. 

Covington, Ind.—Sealed bids are 
asked until Sept. 3 for constructing 
highway improvements in Troy, Van- 
Buren and Cain twps. in six separate 
contracts. W. B. Gray, co. audt. 

St. Joseph, Mich.—Sealed bids are 
asked until Sept. 18 for grading and 
paving Broad and Wayne sts. with 
brick on sand foundation with con- 
crete curb. Harry L. Murphy, cy. clk. 

Beardstown, I1l.—Sealed bids are 
asked until Sept. 3 for constructing 
38,460 sq. yds. of brick paving on 
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conc: sie base. A. G. Smith, cy. clk.; 
Cc. W. Brown, engr. 
Fond du Lac., Wis.—Bids are asked 


until Sept. 2 for paving E. lst st. with 
brick and various streets with asphalt, 
and constructing combined curbs and 
ae: L. A. Pettibone, chmn. B. P. 


Madison, Wis.—Sealed bids are ask- 
ed until Sept. 13 for constructing 
macadam paving on Jefferson st. from 
Grant to Van Buren sts., with com- 
bined curb and gutter. O. S. Norsman, 
cy. clk. 

El Reno, Ok.—Bids are asked until 
Sept. 5 for constructing 38,913 sq. 
yds. of vitrified brick paving with as- 
phalt filling on concrete base, and 
4922 lin. ft. of. stone curbing. L. G. 
Adams, cy. clk. : 

Cleveland, O.—Sealed bids are asked 
until Sept. 11 for repairing pavements 
on Bentleyville and Berea roads and 





until Sept. 14 for repairing the pave- 
ment on Euclid road. Julius C. orn, 
elk. co. comrs. 

Cincinnati, O.—Sealed bids are ask- 


ed until Sept. 13 for asphalt and 
macadam paving in 3 streets. M. J. 
Keefe, clk. B. P. S. Bids are asked un- 
til Sept. 13 for improving Reading 
pike. Fred Dreihs, co.| clk. 


Rockville, Ind.—Bids are asked un- 
til Sept. 20 for constructing a ma- 
cadam road on the county line  be- 


tween Howard and Jackson twps. T. 
A. Garrard chmn. co. comrs. Parke 
co.; Clint F. Hesler, chmn. co. comrs. 
Fountain co. 

Cincinnati, O.—Bids are asked un- 
til Sept. 12 for grading, paving, etc.. 
on Palm ave. Bids are asked ventil 
Sept. 11 for grading. paving, etc., on 
Kirby ave., 9th, Clinton, Townsend and 
Tremont sts. M. J. Keefe, clk. B. P. S. 

Brooklyn, N. Y.—Bids are asked un- 
til Sept. 4 for paving as follows: As- 
phalt, 18,620 sq. yds. of Roebling ave.; 
repaving with granite, 3700 sq. yds. 
of Plymouth st.; cement sidewalks, 
102,105 sq. ft.; new curb, 13,235 lin. 
ft. Bird S. Coler, prest. boro. 

Cohoes, N. Y.—Bids are asked until 
Sept. 3 for paving and curbing with 
new or second-hand granite blocks, 
Olmstead and Factory sts.; construct- 
ing concrete sidewalk on the Cohoes 
Co.’s Canal at N. Mohawk st. known 
as Black Bridge. Chas. H. Van 
Auken, cy. engr. 

Johnson City, Tenn.—Bids are asked 
until Sept. 5 for 48,000 sq. yds of vitri- 
fied brick, bitulithic, asphalt, Hassam 
or other good paving; 22,000 sq. ft. of 
of sidewalk; 4600 lin. ft. concrete 
eurb; 4200 lin. ft. 8-in. vitrified sewers 





with Y’s, manholes, etc. L. N. Wilson, 
Jr., cy. engr. 
Jacksboro, Tenn.—Sealed_ bids are 


asked until Sept. 3 for completing the 


pike road leading from the Anderson 
county line to the intersection of the 
pike near Careyville and from Fin- 
castle, by way of Wellspring, to the 


Claiborne county line; pike road from 
LaFollette to Union county line; road 
from Jellico to High Cliff; road from 
Jacksboro to the Jacksboro-LaFollette 
road near J. W. Vansant’s; road from 
junction of Oswego and Jellico-New- 
comb pike to Wooldridge. R. B. Baird, 
chmn, road comrs. 


CONTRACTS AWARDED. 
Kaukauna, Wis.—The contract for 


constructing cement sidewalks was 
awarded to John Stevens. 
Springfield, Mo.—The contract for 


paving Main st. with brick 


awarded to J. C. Likes. 


was 
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Dixon, Ill—The contract for con- 

structing cement sidewalks was 

; A eae to J. W. Kelly, at 10 cts. a 
oot. 


Emaus, P31.—The contract for con- 
structing 600-ft. of stone walks here 
was awarded to Geo. W. Ramer, of 


Kutztown. 

Belvide:e, Tll.—The contract for 
macadamizing W. Lincoln ave. was 
awarded to John Fair, Aug. 12, for 
$17,800. 

llion, N. Y.—The contract for pav- 


ing Main st. with brick was awarded 
to John R. Baxter, of Utica, for $7,- 
447.00. 

Dayton, O.—David Onkst_ secured 
the contract for filling 60,000 yds. of 
the Great Miami Boulevard, for $19,- 


992. 
Houston, Tex.—Wm. S. Hipp _ has 
beeu awarded the contract for con- 


structing 11 miles of paving in East 
Houston, for $42,000. 

Syracuse, N. Y.—A contract for pav- 
ing Green st. from Catherine to Lodi 
was awarded to the Warner-Quinlan 
Asphalt Paving Co. 


Jenkintown, Pa.—The contract for 
macadamizing several avenues was 
awarded to Bolger & Cummins, of 


Germantown, for $8021.74. 

Oneida, N. Y.—John D. Zouza was 
awarded the contract for constructing 
an extension to Lenox ave. west of 


Wilow st. for $1559. 
Superior, is—The contract for 
constructing cement sidewalks on 


Oakes ave. was awarded to Dixon & 
Lowry, at 85 cts. a li.n ft. 

Waynesburg, Pa.—The contract for 
paving Rodgersville road through 
West Waynesburg was awarded to 
Patrick Ridge, for $21,251.50. 

Dillon, Mont.—Charles Wells and 
Grant Kennison secured the contract 
for constructing a new road to Elk- 
horn mines, for $3500. 

Sutton, W. Va.—The contract for 
constructing paving, curbing and 
sewers was awarded to Hamilton & 
Huffman, of Fairmount, for $35,000. 

Green Bay, Wis.—The contract for 
paving 3 streets was awarded to the 
Andrews Asphalt Paving Co., of Ham- 
ilton, O., for about $58,000. 

Monessen, Pa.—Thomas Sweeney & 
Co., of Pittsburg, was awarded the 
contract for constructing 17,500 sq. 
yds. of brick paving for $50,000. 

Washington, D. C.—The contract for 
paving S. Capitol st. from D to Canal 
sts. was awarded to the Cranford 
Paving Co., of this city, for $4800. 

Milwaukee, Wis.—Otto Koenig was 
awarded the contract, Aug. 12, for 
paving Fond du Lac and Lisbon aves. 
with cedar blocks, at $1.37% a sq. yd. 

Toledo, O.—A contract for 7000 sq. 
yds. of bitulithic has been awarded to 
H. P. Streicher & Co., of this city. 

Watertown, N. Y.—The contract for 
constructing combined cement curb 
and gutter on Clinton st. was awarded 
to W. C. Jones, of this city, for $2550. 

New Haven, Conn.—Paving  con- 
tracts were awarded Aug. 5, as fol- 
lows: Prospect st., C. W. Blakeslee 
Co., $3232.85; Sachem st., Frank 
Brazos, $6,061.50. 

London, Ont.—The contract for pav- 
ing Dundas st. from Wellington to 
Adelaide, with asphalt was awarded 
to the Barber Asphalt Paving Co., for 
$26,201. 

Ashland, Minn.—Bids for paving 7th 


ave. W., were submitted Aug. 13 as 
follows: Barber Asphalt Paving Co., 
$39,217; Andrews Construction Co., 
$39,859.84. 
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Day & Archer were 
awarded the contract, Aug. 20, for pav- 
ing several streets in Gravel Hill. 

Rochester, N. Y.—The contract for 
grading Culver was awarded to 
Whitmore, Rauber & Vicinus, for $6,- 
44 

Baltimore, for 
paving 7th was P. 
Flanigan & Son, for Ma- 
cadam will be used. 

Wilkesbarre, Pa.—The contract for 
paving 8S. Main st. with brick was 
iwarded, Aug. 15, to Edward Healey, 
for $6,658.52. 

New Britain, Conn.—Warren 
Co., of Boston, secured the 
for paving Church st. from 
Elm, at $2.75 a sq. yd. 

Muskegon, Mich.—The contract 
paving the streets with asphalt ma- 
cadam was awarded, Aug. 19, to the 
Cleveland Trinidad Paving Co., of 
Cleveland, O., for $49,856.27. 

Toledo, O.—The contract for paving 
Phillips ave. with brick was awarded, 
Aug. 19, to Garrigan Bros., for $42,- 
548.65, with concrete foundation and 
$36,136.65 with broken stone founda- 
tion. 

Bay City, Mich. 
ing S. Henry 


St. 


Md.—The 
awarded 
$2,748.50. 


contract 
to 


st. 


Bros. 
contract 
Main to 


for 


—Bids for resurfac- 
st. with asphalt were 
submitted by the Cleveland Trinidad 
Asphalt Co., at $1.40 a sq. yd. with 
5-yr. guarantee and $1.55 with 10-yr. 
guarantee. using Trinidad or Bermu- 
dez asphalt, and by the Barber Asphalt 
Paving Co., at $1.60 a sq. yd. using 
Trinidad Pitch Lake asphalt. 

Utica, N. Y¥.—Paving contracts were 
awarded Aug. 11, as follows: Barber 
Asphalt Paving Co., selmont ave., 
$1876.97; Salina st., $2076.97; Lansing 
$9518.85. The contract for paving 
st. with Mack block was awarded 
John R. Baxter, Jr., for $9351.40. 
Chicago, Ill—The Parker-Washing- 
ton Co., secured contracts, Aug. 9, for 
paving Cottage Grove ave. with con- 
crete blocks, for $126,000, and Mil- 
waukee ave., for $47,000. Joseph Han- 
reddy was awarded the contract for 
paving School and adjacent streets 
with asphalt, for $96,500. 

North Yakima, Wash.—The 
for constructing 6 blocks 
paving on the east side was awarded 
to H. Jahn & Co., of Seattle, for $83,- 
523. and for 6 blocks of asphalt paving 
to the Barber Asphalt Paving Co., of 
Spokane, for $55,669. James McKiver 
will furnish the brick. 

Monongahela, 2a. — Contracts 
constructing 11 miles of roads 
awarded, Aug. 12. as follows. Dry 
Run and Water Works roads, 


St., 
Jay 


to 


contract 
of brick 


for 
were 
Run 
Fort 
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Henry Construction Co., of Wheeling, 
Va.; Canonsburg - Westland road, Hall 
Construction Co., of Washington, 
D. C.; West Middletown extension 
and Finleyville-Library roads, W. E. 
Hawley & Co., of Pittsburg. 

Knoxville, Tenn.—Contracts for re- 
building and repairing county pikes 
have been awarded as follows: Sev- 
ierville, Martin’s Mill, Picken’s Gap 
and Maryville roads, R. W. Jones & 
Co., of South Knoxville, $1.49 a _ sq. 
yd. for macadam; Tazewell pike, 
$4500, and Jacksboro road, $2000, t. 
W. Jones & Co.; Rutledge road, ; 
Biagette; Washington road, Lee & 
Smith. 

Saginaw, Mich.—Bids were sub- 
mitted Aug. 16 for paving as follows: 
Brockway st., Hassam Paving cx. 
concrete, $1.63 a sq. yd.; Pat Crowley, 
74 cts. a sq. yd. for macadam and $2 
a cu. yd. for extra crushed stone; W. 
N. Sager, 79 cts. and $2; John C. 
Davies, 85 cts. for macadam, $1.50 for 
concrete, and $2 for extra crushed 
stone. Court st., P. Crowley, 98 cts. for 
macadam and $2 for extra crushed 
stone; W. N. Sager, 83 cts. for ma- 
cadam, $1.60 for concrete, and $2 for 
extra crushed stone; Hassam Paving 
Co., $1.63 for concrete. State st., Bond 
to Bay—Pat Crowley; macadam, $1.20, 
limestone 90 cts; W. N Sager, ma- 
cadam 87 cts., and extra crushed stone, 
$2; John C. Davies, macadam, 88 cts., 
concrete $1.60 and extra crushed stone, 
$2; Hassam Paving Co., $1.65. 


SEWERS. 


Cashton, Wis.—The Cashton Sewer- 
age Co., has been incorporated by John 
Cromer, George J. Bates and William 


Kas.—Suit against James F. 

, former’ city engineer, and 
Brooks & Gilmore, will be instituted 
at once by the city attorney, charging 
them with collusion with intent to de- 
fraud the city in the construction of 
the Fifth ward sewer. The suit will 
call for the recovery on the bonds fur- 
nished by the defendants sufficient to 
reconstruct a portion of the sewer on 
Huntington ave., from the manhole 
where the 4-ft. rise was made to 
Western ave., and the lateral in the 
alley between Polk st. and Western 
ave. from Huntington ave. to the north 
side of the Douthitt tract. 

New Albany, Ind.—The system of 
sanitary and storm sewers, which has 
been under course of construction for 
18 months, is about completed. The 
work has been expensive, owing to a 
number of unexpected obstacles aris- 
ing. Some mains that were laid in 
quicksand were taken up and new 
pipe laid in a bed of concrete in order 
to hold them in position. The cost of 
the work to the property holders is 
about $250,000. The Marion County 
Construction Co., of Indianapolis, has 
the contract. 


CONTEMPLATED WORK. 
Jenkintown, Pa.—A sewerage 
tem is proposed. 
Paragould, Ark.—A 
tem is contemplated. 
Clifton, Ga.—A _ sanitary 
system is contemplated. 
Maxton, N. C.—Surveys are 
made for a sewerage system. 
Medina, N. Y.—Plans_ are being 
made for constructing pipe sewers. 
South River, N. J.—Plans have been 
prepared for a sewerage system. 


sys- 


sys- 


sewerage ; 
sewerage 


being 


Stillwater, Ok.—The construction of 
a sewerage system is proposed. 

Herrin, Ill—A sewerage system is 
proposed. Fred E. Roland, cy. elk. 

Chambersburg, Pa.—Plans have been 
prepared for a sewerage system here. 

Lamberton, Minn.—Plans have been 
prepared for constructing a large 
sewer. 

Mullan, 
building a 
discussed. 

La Crosse, Wis.—Plans 
prepared for a number of 
this city. 

Covington, 
constructing 
ered. Mayor Beach. 

Clear Lake, Ia.—This city is consid- 
ering the question of constructing a 
sewerage system. 

Sterling, lll.—Estimates are being 
made of the cost of constructing the 
north end sewer system. 

McAdoo, Pa.—The construction of a 
sewerage system is being considered 
by the borough council. 

Canton, Ga.—Will vote Sept. 21 on 
the question of establishing sewerage 
and water works systems. 

Minooka, I1].—The construction of a 
sewerage system is under considera- 
tion. C. R. Denson, cy. clk. 

Bement, Ill.—vThe village board is 
considering the question of construct- 
ing surface drainage system. 

Cadillac, Mich.—Plans for a sewage 
disposal plant have been proposed by 
George S. Pierson, of Kalamazoo. 

Kansas City, Kas.—A resolution has 
been passed to build sewers in dist. 
No. 17. George Feersehler, Jr., cy. clk. 

Lodi, Cal.—The agitation of the 
question of constructing a sewerage 
system is favorably received by the 
citizens. 

Gardner, Mass.—Voted an appropria- 
tion of $15,000 for extending sewers 
and constructing a sewage disposal 
plant. 

Miamisburg, O.—Council has passed 
an ordinance to issue bonds for build- 
ing a storm sewer on Central ave. and 
2d st. 

Winston-Salem, N. C.—Voted to issue 
bonds for constructing a sewerage and 
water-works system and improving 
the streets. 

Dayton, 


Idaho.—The 
sewerage 


question of 
System is being 


have been 
sewers in 
Ky.—The 
sewers is 


question of 
being consid- 


Ener. Lindsey 
Aug. 19, to 
this city 


Ky.—City 
was directed by ‘council, 
make a complete survey of 
for a sewerage system. 

Fairview, N. J.—This town voted to 
construct a sewerage system. The es- 
timated cost of main trunk and main 
lateral sewers is $195,000. 

Bellefonte, Pa.—Ordinances have 
been passed for constructing sewers 
on Allegheny, Ridge, and Bishop sts. 
Harry Keller, prest. coun. 

Collins, Mass.—The question of con- 
structing a sewer system from the 
court house via the jail, to a point out 
of the town, is under consideration. 

South Orange, N. J.—A_ resolution 
has been adopted to construct sewer 
laterals for connection with the trunk 
sewer. Edward R. Areularius, twp. 
clk. 

Cincinnati. O.—An ordinance has 
been passed for constructing sewers 
in Eastside, Westside and Southside 
aves. E. O. Bathgate, prest. pro tem 
of coun. 

Allegheny, 
been approved 
struction of a 
at the city poor 

Binghamton, N. 
of health has granted 


Po.—An ordinance has 
providing for the con- 
sewage disposal plant 
farm, at Clarmont. 

Y.—The state board 
permission ot 
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this city to construct sewers in Grire, 
Jarvis and Prospect sts. to empty 
into the rivers. 

Billings, Mont.—Plans are being 
prepared ‘or constructing a main 
sewer of 12 to 2l-in. pipe and 3500-ft. 
of 5x8 ft. concrete culvert. Henry 
Gerhart, cy. engr. 

Terre Haute, Ind.—The bd. of wks. 
has decided to install a proper sew- 
erage system in South Tenth-and-One- 
Half st. before proceeding with the 
proposed paving. 

Spencerport, N. Y.—The bd. of vil- 
lage trustees is considering an appli- 
eation for a franchise from certain 
parties to establish a sewerage and 
water-works system here. 

Kearny, N. J.—Council has appoint- 
ed Councilmen Gaithness, Davidson 
and Reid to agree upon a plan for 
united action in the preparatory work 
of the Passaic Valley trunk sewer. 

New Philadelphia, O.—Special. G. 
E. Arnold, of the Loomis-Arnold Co., 
desires the addresses of companies 
making cast fittings for manholes, 
flush tanks, etc., necessary for the con- 
struction of a sanitary sewer. 

Hornell, N. Y.—This city must sub- 
mit plans within one year for the 
construction of a sewage disposal 
plant, on account of the contamination 
of the waters of Canisteo river. 


CONTRACTS TO BE LET. 


Gas City, Ind.—Bids are asked until 
Sept. 10 for constructing a sewerage 
system. Cy. coun. 

Fort Pierre, S. D.—Bids are asked 
until Sept. 2 for constructing 8 blocks 
of pipe sewers. 

Columbus, O.—Bids are asked until 
Sept. 2 for constructing sewers in 5th 
and Mechanic sts. B. P. W. 

Bozeman, Mont.—Bids are asked un- 
til Sept. 3 for constructing pipe sew- 
ers. C, M. Thorpe, cy. engr. 

Independence, Ia.—Bids are asked 
until Sept. 3 for constructing sanitary 
sewers. Rufus Brewer, cy. clk. 

Omaha, Neb.—Bids are asked until 
Sept. 3 for constructing sewers in dist. 
No. 345. D. B. Butler, cy. clk. 

Waukesha, Wis.—Bids are asked 
until Aug. 5 for constructing sewers 
on West ave. and E. Main st. B. P. W. 

Grand Rapids, N. D.—Bids are asked 
until Sept. 2 for constructing a later- 
al sewer. W. V. O’Conner, cy. audt. 

Beloit, Wis.—Bids are asked until 
Sept. 4 for constructing sewers in va- 
rious streets. R. R. Caldwell, cy. engr. 

sgreckenridge, Minn.—Bids are asked 
until 8 p. m., Sept. 2 for constructing 
2 blocks of sewers. D. J. Jones, cy. clk. 

Chattanooga, Tenn.—Bids are asked 
until Sept 10 for constructing the 
Chestnut st. sewer. Robert Hooke, cy. 
ener. 

Canton, O.—Bids are asked until 
Sept. 3 for constructing storm water 
and sanitary sewers. W. E. Sarver, cy. 
engr. 

Johnson City, Tenn.—Bids are asked 
until Sept. 5 for constructing 4200 ft. 
of 8-in. sewer. L. N. Wilson, cy, engr. 

Bryant, S. D.—Bids are asked un- 
til Sept. 9 for constructing drainage 
and sewerage systems, F. R. Shepherd, 
ey. audt. 

Chippewa Falls, Wis.—Bids are ask- 
ed until Sept. 3 for constructing a 
sewer on Main st. Geo. B. McCall, 
chmn,. B. P. W. 

New Ulm, Minn.—Bids are asked 
until Sept. 3 for constructing a con- 
crete sewer on Franklin st. Ernest 
Wicherski, cy. clk. 

Mason City, Ia.—Bids are asked un- 








til Sept. 11 for constructing tile drain 
in dists. Nos. 3 and 6. A. S. Clark, co. 
audt. 

Monessen, Pa.—Bids are asked until 
Sept. 5 for constructing 700 ft. of 
brick storm water sewer. J. F. Irwin, 
boro engr. 

New Philadelphia, O.—Bids are ask- 
ed until Sept. 3 for constructing 4500 
ft. of 8 in. pipe sewers. Clyde J. 
Knisely, cy. engr. 

Sumter, 8S. C.—Bids are asked until 
Sept. 5 for constructing a sanitary 
sewerage system. C. M. Hurst, secy. 
bd. sewerage comrs. 

Ft. Snelling, Minn.—Sealed bids are 
asked until Sept. 3 for constructing 
drainge ditches. Major Amos W. 
Kimball, contr. Q. M. 

Kingston, N. Y¥.—Bids are asked un- 
til Sept. 3 for constructing an inter- 
cepting sewer. Bd. water supply, 299 
Broadway, N. Y. City. 

Hannibal, Mo.—Sealed_ bids are 
asked until 12 m., Sept. 2 for construct- 
ing a district sewer in dist. No. 55. 
Aug. Scheineman, cy. clk. 

Washington, D. C.—Bids are asked 
until Sept. 3 for furnishing culvert 
pipe. D. W. Ross, genral purchasing 
officer, Isthmian Canal Com. 

Des Moines, Ia.—Bids are asked un- 
til Sept. 13 for constructing a _  12-in. 
vitrified clay pipe sewer in Capital 
ave. W. Wise, chmn. B. P. W. 

Sibley, Ia.—Bids are asked until 
Sept. 10 for constructing an open ditch 
requiring about 103,000 cu. yds. of ex- 
cavation. V. A. Burley, co. awit. 

Columbus, Ind.—Bids are asked tn- 
til Sept. 8 for constructing 93s ft. of 
main and lateral sewers. Lawrence F. 
Orr, cy. clk.; Wm. H. Rights, cy. 
engr. 

Alexandria, La.—Bids are asked un- 
til Sept. 3 for constructing 5 iniles 
of 8, 10, 12 and 14-in. pipe sewers, 
manholes, ete. Ira W. Sylveste:s, cy. 
engr. 

Green Bay, Wis.—Bids are asked un- 

til Sept. 3 for constructing sewers in 
various streets, ranging from 48-in. 
brick or reinforced concreie ‘o 42Z-in. 
B. P. W. 
Webster, S. D.—Bids are asked un- 
til Sept. 3 for constructing a sewer- 
age system. Bids will be received on 
both pipe and concrete sewers. Carl 
Malmberg, cy. audt. 

New Orleans, La.—Bids are asked 
until Sept. 11 for constructing 110 
miles of 8 to 27-in. sewers, 1230 man- 
holes, and 443 flush tanks. F. S. Shields 
secy. sewerage bd. 

Joliet, Ill—Sealed bids are asked 
until Sept. 3 for the excavation of 
channels and building of concrete 
walls for the Spring Creek drainage 
district. George H. Munroe, chmn. 
comrs. 

Guthrie, Ok.—Sealed bids are asked 
until Sept. 2 for repairing buildings, 
sewerage and water-works systems at 
Ft. Supply Military Reservation, 
Woodward co. Frank Frantz, Gov- 
ernor, chm. bd. trustees: 

Riverside, N. J.—Bids are asked un- 
til Sept. 2 for constructing a sewer- 
age system consisting of laying 10 
miles of 8 to 24-in. sewers, pump 
house, engines, pumps, pump well and 
disposal works. Irvin Kelle, twp. clk.; 
Wm. H. Boardman, engr. 

St. Paul, Minn.—Sealed bids are 
asked until Sept. 2 for constructing 
state ditches Nos. 48, 49 and 50, in 
Kitton county. Bids are also asked 
until Sept. 2 for constructing a state 
ditch, No. 47, in Marshall county. 
George A. Ralph, state drainage engr. 
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_Lake Mills, Wis.—Bids are asked un- 
til Sept. 13 for constructing 1887 ft. 
6-in. 1887 ft. 8-in., 1225 ft. 10-in., 823 
ft. 12-in., 1513 ft. 15-in., 75 ft. 18-in. 
and 2367 ft. 24-in. vitrified pipe sewers, 
26 manholes and 10 catch basins. N. H. 
Falk, cy. clk. 

Union City, Ind.—Sealed bids are 
asked until 8 p. m. Sept. 16 for fur- 
nishing and laying 4057 ft. of 30-in., 
3278 ft. 36-in., 1710 ft. 
15-in., 1647 ft. 12-in., 100 ft. 10-in., 100 
ft. 8-in., and 100 ft. 6-in. vitrified 
socket sewer pipe, 12 brick manholes 
and 14,057 cu. yds. earth excavation. 


George L. Greagory, cy. clk.; Wm. 
Hailey, engr., Hartford City, Ind. 
CONTRACTS AWARDED. 
Bay City, Mich.—The contract for 


constructing a sewer in State st. was 
awarded to Nick Meagher. 

Platteville, Wis.—The contract for 
constructing sewers was awarded to 
Robt. Nelson, of Racine. 

Fort Clinton, O.—Frank Richardson 
was awarded the contract for con- 
structing a sewer for $5,642.84. 

Flint, Mich.—J. L. Ellis was award- 
ed the contract for constructing a 
sewer in Witherbee st. for $3623.50. 

Galloway, Ark.—The contract for 
constructing a sewerage system was 
awarded to Pfiefer & Himsstedt, for 


$1075. 
Lawton, Ok.—Kerby, Mayfield & 
Shaw, secured the contract for con- 


structing a storm sewer extension for 


$32,962. 
Grand Rapids, Mich.—The contract 


for constructing a sewer in Shawmut 


ave. was awarded to John Van §Ess, 
for $5393. 

Pekin, Ill.—The contract for con- 
structing the 4th dist. sewer was 
awarded Aug. 16, to E. R. Harding, 
for $113,977.40. 

Plainfield, N. J.—Foster Callahan, 


of Elizabeth, was awarded the con- 
tract for constructing sanitary sew- 
ers, for $24,089. 

York, Pa.—John A. Raeyling was 
awarded the contract for constructing 
a storm sewer in W. Jackson st. at 
$4.25 a lin. ft. 

Seward, Neb.—The contracts for con- 
structing sewers in dists. Nos. 2 and 
3 have been awarded to C. D. Stoddard, 
for $5030. 

Sutton, W. Va.—Hamilton & Huff- 
ma have been awarded the contract 


for constructing sewers, pavements, 
curbs, ete., for $35,000. 
Milwaukee, Wis.—The contract for 


constructing a sewerage system in 
North Milwaukee was let to Kasimir 
Kaminski, of Berlin, Wis. 

Defiance, O.—The contract for con- 
structing a sewer in Wabash _ ave., 
and Pearl st. was awarded to George 
P. Wehn, for $11,034.50. 

Minot, N. D.—The contract for con- 
structing a sewerage system was 
awarded Aug. 9, to Illstrup & Olsen, of 
Minneapolis, for $19,096. . 

Nashville, Tenn.—Sewer contracts 
were awarded, Aug. 7, as follows: Al- 
ley 447, Quinn & Ellis, $1457; alley 211, 
E. 'l. Lewis, $937. 

Lincoln, Ill.—The contract for con- 
structing the sewerage system was 
awarded Aug. 16, to Downing & Sons, 
of Palo Alto, for $17,342. 


Belleville, Ill.—The contract for con- 
structing the Tower Grove sewer was 
awarded to McIntyre & Tease, of St. 
Louis, for $16,694.53. 


Camden, Ark.—The contract for con- 
structing 10,000 ft. of sewer extens- 


ions was awarded, Aug. 15, to B. C. 
Pouncey, of Helena, for $6,200. 

Ritzville, Wash.—The contract for 
censtructing a sewerage system and 
septic tank was awarded to John Fife, 
of Spokane, for $18,000. 


Greenville, Pa.—The contract for 
constructing lateral and terminal 
sewers was awarded to F. E. McQuis- 


ten, of Butler, Pa., for $17,986. 

Arkadelphia, Ark.—The contract for 
constructing 8% mis. of sewers was 
awarded, Aug. 13, to Robinson Bros., 
of Pine Bluff, for $28,362. 

Columbus, O.—The contract for con- 
structing a 20-in. force main in Mound 
st. was awarded, Aug. 15, to the York 
Construction Co., for $39,915. 

Asbury Park, N. J.—Hardiman & 
Dedrickson, of Perth Amboy, sub- 
mitted the lowest bid for constructing 
10-mis. of sewers here, at $49,175. 

Toledo, O.—Contracts for construct- 
ing a sewer in N. Defiance, Pearl and 
Wabash sts. were awarded to George 
P. Wehn and P. Weigerding, for $2, 


342. 

Evansville, Ind.—T. W. Muray was 
awarded the contract, Aug. 17, for 
constructing a sewer in block 96, 
cna at 38 cts. a ft. and $1.50 for 

"a 

Webster City, [a.—The contract for 
constructing more than 3-mis. of sew- 
ers was awarded to Sullivan & O’Con- 
nor, of this city and Omaha, for $31, 
598. 

Flint, Mich.—The contract for con- 
structing a storm water sewer in Oak 
Park factory district was awarded to 
A. P. Southworth, of Adrian, Mich., for 
$9,951. 

Racine, Wis.—The contract for con- 
structing a sewer in N. Erie st. was 
awarded to H. C. Hanson, Aug. 17, 
at $1.34 a ft. for 12-in. and $1.20 a ft. 
for 10-in. pipe. 

Clinton, Ill.—L. W. Dosh was award- 
ed the contract for building a sewer 
in Dist. No. 28. 

Mahanoy City, Pa.—The contract for 
constructing a sewer on 2nd st. was 
awarded to John Cunningham, of this 
city, for $7,000. : 

Colorado Springs, Colo.—The_ con- 
tract for constructing the Cripple 
Creek drainage tunnel was awarded 
Aug, 9, to the El Paso Consolidated 
Gold Mining Co., at $25 per ft. 

Washington, D. C.—The Warren F. 
Brenizer Co., was awarded the con- 
tract for constructing 1710-ft. of con- 
crete and brick sewer as an outlet for 
the sewer at 16th and B sts. 

Allegheny, Pa.—T. Cronin & Co. was 
awarded the contract for constructing 
the Woods Run ave. sewer, for $4,302, 
and Ott Bros. the contract for a sew- 
er in Ley st. for $1,189. 

Westfield, N. J.—The contract for 
constructing 2% mis. of pipe sewers 
was awarded to the New Jersey Con- 
tracting & Engineering Co., 325 Bad- 
ger ave., Newark, for about $30,000. 

Youngstown, O.—James McCarron 
was awarded the contract for building 
a sewer on Baldwin st. for $1,191.70, 
and Anthony O’Hara the contract for 
the Elm st. district sewer, for $5,551. 

New Castle, Pa.—Sewer contracts 
have been awarded as follows: Har- 
rison st., J. Y. Somers & Son, $2815; 
main sewer extension from Front to 
Grant sts., George Waller & Co., $14,- 
880; storm sewer in Mahoning ave.; 
Ferry & Co., $8141. 

Howell, Mich.—Special. The_ trus- 
tees of the State Sanitarium for Tuber- 
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culosis have awarded a contract for 
building a sewage disposal plant to 
Charles G. Jewett, of this city. Burton 
J Ashley, engr., 615 Normal 
ave., Chicago 
New Haven, Conn.—Sewer contracts 
ve been awarded as follows: Scran- 
Joseph B. Whitley, $500; Ho- 
Thos. F. Maher, $1472; Living- 
Dwyer & Mannix, $5047.50; 
Howard ave Thos. Maher, $1138; Dix- 
well ave., Joseph B. Whitley, $3305.50. 
De Pere, Wis The contract for 
constructing a sewer in Main ave. was 
iwarded to Albert Linskens, at 25 cts. 
for 15 and 18-in. and 20 ets. for 8-in. 
pipe Joseph Vander was awarded the 
contract for a sewer in Block 4, Mer- 
rill & Belds’ addition, at 16 cts. a ft 
for S-in. pipe 


cons. 


ton Sst., 
bart st., 


ston Sst., 


WATER WORKS. 


Paulsboro, N. 


J.—The supreme court 
has decided 


that this town is legally 
entitled to acquire the plant of the 
Paulsboro Water Co. 

Manitowoc, Wis.—The city council 
refused to reject the offer of the Mani- 
towo Water-Works Co. to sell its 
plant to the city. 

Van Buren, Ark.—The 
Van Buren Water Co., 
15, to J. E. 
al possession 


chaser Sept. 1. 


plant of the 
was sold, Aug. 
Powers, for $100,000. Form- 
will be given the pur- 


CONTEMPLATED WORK, 

Pilot Rock, Ore.—A 
system is proposed. 

Cokato, Minn.—Voted to 
water-works. 

Rome, N. Y.—A new source of water 
supply is proposed. 

Linden, Wis Voted to 
water-works system. 

Crockett, Tex.—A 
tem is contemplated. 

Escanaba, Mich.—This city will con- 
struct a filtration plant. 

Lodi, Wis.—The extension of the 
water mains is contemplated. 

Old Forge, N. r.—A water-works 
system will be constructed. 

fellevue, Ky.—May vote on the 
question of a water-works system. 

Arcadia, La.—Will vote on the ques- 
tion of constructing water-works. 

Princeton, Mo.—Plans are being pre- 
pared for a water-works system. 

Vernon Center, Minn.—Voted to is- 
sue bonds for constructing water- 
works. ; 

Sweetwater, Tenn.—Will vote Sept. 
8 on the issue of water-works bonds. 

Winston-Salem, N. C.—Voted to issue 
bonds for constructing water-works. 

Wesley, Ia.—Voted to construct a 
water-works system. Oscar Nelson, 
mayor. 

Tallahassee, 
municipal 

Royse City, 
bonds for 
Mayor. 

Harrington, Wash.—The 
of a water-works 
plated. 

Middletown, II] City 
templates constructing a 
system, 

Lodi, Cal.—The question of 
pal water-works system 
tated. 

Carthage, Me.—Plans are being pre- 
pared for constructing a water-works 
system. 

Beaver 


water-works 


construct 


install a 


water-works sys- 


Fla.—Voted in favor of 
ownership of water-works. 
7 Tex.—Voted to issue 
constructing water-works. 


installation 
system is contem- 


council con- 
water-works 


munici- 
is being agi- 


City, Neb.—Voted to 


issue 


bonds for constructing a 
system. 

Chillicothe, Mo.—Plans for a water- 
works system for this town are being 
prepared. 

Rosemont, Minn.— 
constructing a 
being agitated. 

Marion, ‘'ex.—City council is consid- 
ering the question of constructing 
water-works. 

Maxton, N. C.— 
made for a 
Williams, 

M’Ewen, 


water-works 


The question of 
water-works system is 


Surveys have been 

water-works system. R. M. 
mayor. 

renn.—Plans are 
formulated here for 
water-works system. 

Tacoma, Wash.—wWill 
on the proposed Green 
water system. 

New Carlisle, O.—The 
installing a, water-works 
being considered. 

Dorchester, Neb.—Will vote Sept. 14 
on the issue of bonds for water-works 
canstruction. 

Georgetown, Ind.—This 
templates establishing a 
and electric light system. 

Canton, Ga.—Will vote Sept. on 
the issue of bonds for establishing a 
water-works system. 

Oklahoma City, Ok.—Will vote Sept. 
17 on the issue of bonds for estab- 
lishing water meters. 

Borclair, Tlex.—The 
water-works system is 
B. Lucas is interested. 

Grand Rapids, Mich.—Will vote Sept. 
17 on the proposed Lake Michigan 
water supply question. 

Pekin, I1l.—Mayor Schnellbacher ai- 
vocates municipal ownership of the 
water and light plants. 

Lake Forest, Ill.—The question of 
constructing a municipal water-works 
plant is under consideration. 

Ft. Worth, Tex.—Plans are 
prepared for constructing a filtra- 
tion plant. John B. Hawley, cy. engr. 

Cottonwood, Idaho.—The business 
men have subscribed $20,000 to be used 
in installing a water-works system. 

East Moline, Ill.—The construction 
of the proposed municipal water- 
works system will probably begin 
soon. 

Manitowoc, 
on the question of 
plant of the Manitowoc 
Co. 

Oceanside, 
Forrest is in 
pumping plant, 
hydrants. 

Bay City, 'ex.—Will vote Sept. 14 
on the question of issuing $18,000 
water bonds for constructing a water- 
works system. 

Gibson City, 
ities have notified 
they must install 
January, 1908. 

Jacksonville, 1ll.—Plans 
prepared for installing a water-works 
system at the Morgan county poor 
farm. J. S. Merrill, co. clk. 

Johnstown, pra.—The Johnstown 
Water Co., has decided to construct a 
water line throughout’ the Roxbury 
district, at a cost of about $25,000. 

Doylestown, Pa.—Judge Stout has 
handed down a decision giving this 
horough permission to borrow $100,000 
and construct a water-works system. 

Verona, N. J.—The water commit- 
tee of the borough council submitted 
a report, Aug. 19, outlining plans and 


being 
constructing a 


vote Sept. 10 
river gravity 


question of 
System is 


city con- 
water-works 


building of a 
proposed. a 


being 


Wis.—Will vote Sept. 24 
purchasing the 
water-works 


Cal.—Special. L. A. 
market for a complete 
pipe, valves and fire 


Ill.—The 
water 
water 


city author- 
users that 
meters by 


have been 
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estimates for 
here. 

Pendleton, Ore.—The water commis- 
sion is planning to construct another 
water main across the river for the 
purpose of increasing the supply for 
the north side. 

Chattanooga, Tenn.—Mayor W. L. 
Frierson has approved an ordinance 
authorizing the issue of $900,000 bonds 
for the purchase or construction of a 
municipal water-works plant. 


CONTRACTS TO BE LET. 


Stambaugh, Mich.—Bids are asked 
until Sept. 9 for improving the water- 
works. Village coun. 

Lindsay, Neb.—Bids are asked until 
Sept. 12 for constructing water-works. 
N. J. Finch, vil. clk. 

Eldora, Ia.—Bids are asked until 
Sept. 2 for an engine and deep well 
power pump head. J. D. Reed, chmn. 

Louisville, Ky.—Bids are asked un- 
til Sept. 8 for furnishing pumping en- 
gines, boilers, etc. Louisville Water Co. 

Carrington, N. D.—Bids are asked 
until Sept. 2 for constructing steel 
standpipe and foundation. H. L. Win- 
terer, cy. audt. 

New Orleans, La. 
until Sept. 4 for hauling and laying 
250 miles of ec. i. water pipe. George 
G. Earl, genl. supt. 

Montreal, Que.—Bids are asked 
until Sept. 6 for constructing 27,300-ft. 
of 9-ft. concrete conduit. Geo. Janin, 
supt. Ww. w. 

Decorah, la.—Bids are asked until 
Sept. 10 for constructing a water sys- 
tem at the poor farm at Freeport. I. 
Linnevold, co. audt. 

Norfolk, Va.—Bids are asked until 
Sept. 14 for constructing a steel tank 
and tower at the Navy Yard here. 
3ureau Yds. & Docks, Washington, D. 
Cc 

Victoria, B. C.—Bids are asked until 
Sept. 3 for furnishing 5000 ft. of 6-in. 
and 15,000 ft. of 4-in. c.i. water pipe. 
W. W. Northcott, cy. purchasing agt. 

Orange, N. J.—Bids are asked until 
Sept. 9 for constructing the reinforced 
reservoir and gatehouse to be con- 
structed at West Orange.’ Fred _ T. 
Crane, cy. engr. 

Buffalo, N. Y.—Sealed bids are asked 
until Sept. 10 for 2 vertical triplex 
boiler feed pumps and _ feed water 
heater for the pumping station. F. G. 
Ward, comr. pub. wks. 

Cazenovia, N. Y.—Sealed bids are 
asked until Sept. 4 for furnishing a 
large quantity of c. i. water pipe, dig- 
ging trenches, etc. Geo. W. Salisbury, 
chm. water comrs. 

Manila, P. I.—Bids are 
Sept. 14 for furnishing valves and 
sluice gates for use in the gravity 
water supply. Ch. Bureau of Insular 
Affairs, Washington, D. C. 

Kansas City, Mo.—Bids are asked 
until Sept. 3 for manufacturing 1000 
lin. ft. of 48-in. steel] pipe, and for c. 
i. pipe and special castings. Everett 
Elliott, secy. B. P .W. 

Pensacola, Fla.—Bids are asked un- 
til Sept. 7 for constructing a _ steel 
tank and tower and installing a water 
system at the Navy Yard. Bureau Yds. 
and Docks, Washington, D. C. 

Lawrenceburg, _Tenn.—Sealed _ bids 
are asked until Sept. 13 for 3 30-in. 
turbines; dynamo, induction motor and 
are lights; centrifugal or triplex 
pump; steel tower and tank; c. i. pipe; 
hydrants and valves; cyclopean or re- 
inforced concrete dam; reinforced con- 
crete penstocks and pipe laying 


a water-works system 


Bids are asked 


asked until 


Walter G. 
Miss. 
Canton, 
asked until 
a system of 


Kirkpatrick, engr., Jackson, 


Miss. Sealed 
Sept. 19 for constructing 

house sewers complete, 
approximately 7-mis. of 18 to 6-in. 
pipe sewers. W. G. Kirkpatrick, engr., 
Jackson, Miss. O. 8S. Miller, mayor. 

CONTRACTS AWARDED. 

Graham, Tex.—The contract for con- 
Structing a water-works system was 
awarded to J. B. Hawley of Ft. Worth, 


ex. 

Burlington, Vt.—The contract for 
constructing a mechanical filtration 
Plant was awarded to the Ley Con- 
struction Co. 

Steelton, Pa.—The contract for a fil- 
ter plant was awarded to the Bunting 
Construction Co., of New York City, 
for $71,000. 

Columbus, O.—The contract for con- 
structing the pumping station on the 
East Side was awarded to the Colum- 
bus Machine Co., for $13,255. 

Pawtucket, R. I—The contract for 
constructing the proposed new pump- 
ing station was awarded, Aug. 15, to 
Wilmarth & McKillop, for $42,120.25. 

Chesterton, Ind.—The contract for 
constructing a water-works system 
for the Home Water Co., was awarded 
to T. C. Brooks & Son, of Jackson, 
Mich. 

Atlantic City, N. J.—The _ contract 
for installing a new pump at the plant 
at Absecon was awarded to the Beth- 
lehem Steel Co., of South Bethlehem, 
Pa., for $45,000. 

Sullivan, Ind.—The Harris Pump Co., 
of Indianapolis, has been awarded the 
contract for drilling 4 test wells for 
$22,480. A contract has also been 
awarded F. S. Donnell, of Boston, who 
will assume charge of the Sullivan 
Heat, Light & Power plant and fur- 
nish lights to the town. 

New York City.—Bids were submit- 
ted Aug. 8 for constructing the Asho- 
kan dam, designed to impound 170,- 
000,000,000 gallons of water. The John 
Pierce Co. was the lowest bidder. The 
bids are as follows: John Pierce Com- 
pany, $10,615,350; McArthur Brothers 
Company and Winston Company 
(jointly), $12,669,775; Bladley Con- 
tracting Company, $13,931,250; Stew- 
art-Kerbaugh-Shanley Company, $13,- 
979,813; O’Rourke Engineering Con- 
struction Company, $14,707,750. 


bids are 


BRIDGES. 


Le Roy, N. Y.—Voted to issue bonds 
for a new bridge over the Oatka river. 

Columbus, O.—Bids are asked until 
Sept. 4 for constructing bridge work. 
Co. comrs. 

Laurel Springs, N. J.—Bids are ask- 
ed until Sept. 9 for a new bridge here. 
Bridge com. 

Fargo, N. D.—Bids are asked un- 
til Sept. 3 for constructing 2 bridges. 
Arthur Lewis, co. audt. 

Elkhart, Ind.—Bids are asked until 
Sept. 2 for constructing steel and con- 
crete bridges. O. H. Sweitzer, co. audt. 

Danville, Ind.—Bids are asked until 
Sept. 2 for constructing the Hazel- 
ton-Hadley bridge in Guilford twp. 
Co. comrs. 

St. Paul, Minn.—Plans are being 
prepared for a_ steel and _ concrete 
bridge at State st. L. W. Rundlett, cy. 
en 


£. 
Egg Harbor City, N. J.—Bids are 
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asked until Sept. 4 for constructing 


2 highway bridges. Frank Enderlin, 
chmn, bridge com. 

Trenton, O.—Bids are asked until 
Sept. 2 for constructing a steel bridge 
across Ohio canal. Co. comrs., New 
Philadelphia. 

Adin, Cal.—Bids are asked until 
Sept. 16 for constructing a _  bridg 
across Asn creek at Main st. L. S. 
Smith, clk. bd. spvrs. 

Ashtabula, O.—Bids are asked un- 
til Sept. 2 for constructing a rein- 
forced concrete bridge on the State 
road. P. C. Remick, cy. clk 

Washington, D. C.—Bids are asked 
until Sept. 30 for constructing 5 rail- 
road bridges in South America. Ad- 
dress No. 1198, Bureau of Mfrs. 

Glasgow, Mont.—Bids are asked un- 
til Sept. 4 for constructing a combina- 
tion tubular pier bridge over Rock 
Creek. W. B. Shoemaker, vil. clk. 

St. Clairsville, O.—Bids are asked 
until Sept. 2 for constructing sub- 
structures and superstructures of 
various bridges. A. W. Beatty, co. 
audt. 

Sedalia, Colo.—Sealed bids are asked 
until Sept. 3 for constructing a rein- 
forced concrete bridge across Plum 
creek. ‘l. W. Jaycox, State engr., Den- 
Ver. 

Jefferson, O.—Bids are asked until 
Sept. 2 for constructing a reinforced 
concrete birdge at the State Road, 
Hargrove twp. J. S. Matson, co. surv. 

Pensacola, Fla.—Bids are asked un- 
til Sept. 5 for grading, masonry and 
bridges on 105 miles of railroad. In- 
terstate Contract Co., 224 Brent Bldg., 
Pensacola. 

Portland, Ore.—Bids are asked until 
Sept. 4 for constructing 1 120-ft. steel 
bridge and 3 steel piers across’ the 
Umatilla river at Echo. Frank Saling, 
co. clk. 

Winnipeg. Man.—Sealed tenders are 
asked until Oct. 15 for constructing 
a steel highway bridge on concrete 
and boulder masonry foundation 
across the Souria river. Dept. pub. 
wks. 

Wichita, Kas.—Sealed bids are ask- 
ed until Sept. 9 for building a rein- 
forced concrete bridge over the Ar- 
kansas river on Douglas ave. E. P. 
Martin, chm. co. comrs; C. N. Cart- 
wright, co. clk. 

Rahway, N. J.—Bids are asked until 
Sept. 4 for constructing a_ reinforced 
concrete bridge at New Church sst., 
over the Robinson Branch of the Rah- 
way river. J. L. Bauer, co. engr., 215 
Broad st., Elizabeth. 

Vicksburg, Miss.—Bids are asked 
until Sept. 4 for constructing a $con- 
crete arch bridge over Glass Bayou 
at Cherry st. and concrete-steel bridge 
at City Cemetery raad, near Rigby 
Place. H. J. Trowbridge, cy. clk. 


STREET LIGHTING. 


Gary, S. D.—An electric light plant 
is contemplated. 

Beebe, Ark.—This city contemplates 
establishing an electric light plant. 

Manito, Ill.—The establishment of a 
new electric light plant is contem- 

_ plated. 

Georgetown, Ind.—The establishment 
of an electric light plant is contem- 
plated. 

Canton, Ga.—Will vote Sept. 21 on 
the issue of bonds for an electric light 
system, 

Millen, asked 


Ga.—Bids are until 


MUNICIPAL ENGINEERING. 


Sept. 12 for.an electric light and water 
plant. H. Q. Bell, mayor. 

L’Anse, Micn.—Bids are asked un- 
til Sept. 3 tor constructing a hydraulic 
power plant. C. D. Shea, recdr. 

Portland, Me.—Bids are asked until 
Sept. 3 for an engine, generator and 
electric wiring for the county build- 
ing. Bd. co. comrs. 

Martinsville, Ind.—The installation 
of a new dynamo, engine and new 
lamps in the electric light plant is 
contemplated. B. E. Lewis, mgr. 

Hazleton, Ind.—A petition is being 
circulation asking for an_ election 
to vote on the construction of an 
electric light plant. C. L. Howard, 


cy. clk. 

Houghton, Mich.—The contract for 
erecting the power plant and service 
tunnel for the Michigan College of 
Mines was awarded to Fred E. King, 
of Hancock, for $18,200. 

Sullivan, Ind.—A franchise has been 
granted to F. S. Donnell, of Boston, 
for lighting the streets of this city for 
10 years. at $60 per arc light for 1 


year. 

Utica, N. Y.—The Ballda Electric Co. 
has been incorporated to do general 
eleetric work and furnishings, by 
Herbert S. Ballda, of Frankfort, Frank 
E. Ballda, of New Haven and others. 

Knoxville, ‘‘enn.—A contract for 
building the dam, canal, tunnel and 
power house on the Little Tennessee 
river for the Knoxville Power Co., 
has been awarded to W. J. Oliver, for 
$2,500,000. 

Lawrenceburg, Tenn.—Sealed bids 
are asked until Sept. 13 for furnishing 
turbines, dynamos, induction motor 
and are lights, centrifugal or triplex 
pump, steel tower and tank, c. i. pipe, 
hydrants and valves, cyclopean or re- 
inforced concrete dam, reinforced 
penstocks and power house, installing 
machinery, electric line construction, 
pipe laying. Walter G. Kirkpatrick, 
engr., Jackson, Miss. 


GARBAGE DISPOSAL, STREET 
CLEANING AND SPRINKLING. 


Milwaukee, Wis.—Council has_ en- 
gaged Rudolph Hering, of New York 
City, as an expert for the proposed 
new garbage disposal plant. 

Ft. Benjamin Harrison, Ind.—Bids 
are asked until Sept. 13 for a garbage 
crematory at this post. George H. 
Penrose, Q. M. 

Baltimore, Md.—Bids are asked un- 
til Sept. 4 for the removal and final 
disposition of garbage. J. L. Wickes, 
comr. st. cleaning. 


PARKS. 


Deadwood, S. D.—Efforts are being 
made to secure a city park. 

Belle Fourche, s& D.—Plans have 
been completed to establish a park. 

Seattle, Wash.—The park board is 
considering plans for an elaborate 
system of parks and boulevards. 


Spokane, Wash.—Plans are being 
formulated to establish parks in the 
vicinity of the Nine Mile bridge. 

Saginaw, Mich.—This city is con- 
sidering the acceptance of an offer of 
Hon. Ezra Rust to contribute $50,000 
to complete the park bearing his name, 
providing the city contributes a sim- 
ilar amount. 





